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Bureau of Air Quality Management §EP;101§§§

Department of Environmental Regulation

2600 Blair Stone Road

Tallahassee, Florida 32301 BAQM
Re: Collier County

Solid Waste Energy Recovery Facility
Application for Air Construction Permit

Dear Clair:

Enclosed for filing please find four air construction
permit applications for Collier County's proposed Solid
Waste Energy Recovery Facility (SWERF), along with our check
in the amount of $1,000.00 to cover the application fee.
The application has been prepared by David Buff, P.E., of
KBN Engineering and Applied Sciences, Inc., working in con-
nection with Collier County's Solid Waste Department and its
consultant Dr. Carl Stokes, P.E. A number of questions
arising during preparation of the application have been
discussed with Ed Svec of the Central Air Permitting Sec-
tion, and his cooperation is much appreciated.

As I believe you are aware based upon your meeting with
Collier County representatives in July, there is a real need
for expedited permitting of the proposed facility. 1In order
to obtain the necessary financing for this project and to
avoid the ramification of potential federal tax law changes,
the County believes that permits must be in hand before the
end of 1985. On behalf of Collier County, I would therefore
request that the Department process the enclosed permit
application as expeditiously as possible.

There are several aspects of the permit application that
should be noted at the outset. First, the application does
not specify a particular design or wvendor for the SWERF
because the bidding process is still pending. In addition,
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the precise capacity of the facility and the precise fuel
type have not yet been determined, with 800 and 600 ton per
day capacities along with unprocessed municipal solid waste
and refuse derived fuel as options under consideration.

The application wutilizes a conservative, worst-case
approach that we believe provides reasonable assurance of
compliance with applicable requirements for any possible
design, capacity or fuel. Based on past permitting actions
of the Department and discussions with Ed Svec, we believe
this approach should prove sufficient. We recognize that a
more definite proposal may be necessary before notice of the
agency's intent to issue a permit can be published, and the
County expects to provide that additional information by
November 15, 1985 at the latest. In the meantime, we are
hopeful that processing of the permit can proceed, and along
with Collier County and David Buff, I stand ready to answer
without delay any questions you or your staff may have.

Thank you 1in advance for your consideration in this
matter.

Sincerely,

Peter C. Cunningham
PCC/gb
Enclosures
¢cc: Robert E. Fahey

Dr. Carl Stokes, P.E.
David Buff, P.E.




HoprrING Boyb GREEN & SAMS
ATTORNEYS AND COUNSELORS

SUITE 420, FIRST FLORIDA BANK BUILDING
POST OFFICE BOX 6526

CARLOS ALVAREZ JAMES S$.ALVES
BRIAN H. BIBEAU TALLAHASSEE,FLORIDA 32314 KATHLEEN BL12ZARD
WILLIAM L .BOYD, IV (904) 222-7500 ELIZABETH C.BOWMAN
PETER C.CUNNINGHAM RICHARD S.BRIGHTMAN
WILLIAM H, GREEN FRANK E.MATTHEWS
WADE L.HOPPING STEVEN A.MEDINA
RICHARD D, MELSON October 8, 1985 CAROLYN S. RAEPPLE
WILLIAM D.PRESTON
GARY P SAMS
ROBERT R SMITH, JR. A ] OF COUNSEL
4 E R \ W, ROBERT FOKES
D
5
Ed Svec 0CT 8 1985

Air Permitting Engineer

Florida Department of Environmental BAQM
Regulation
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Tallahassee, Florida 32301

Re: Collier County
Solid Waste Energy Recovery Facility
Air Construction Permit

pear Ed:

Enclosed please find the following items concerning
Collier County's pending air construction permit application
for its proposed Solid Waste Energy Recovery Facility
(SWERF) .

1. Collier County Board of County Commis-
gsioners' Check No. 134044 in the amount
of $2,000.00 payable to the Florida
Department of Environmental Regulation.
As per your request, this check is pro-
vided to cover the permit application fee
for the +two units proposed for the
County's SWERF in lieu of our law firm's
previously submitted Check No. 10396 in
the amount of $1,000.00., TI would appre-
ciate it if you would ensure that our
firm's check is returned to my attention.

2, A letter to you from Robert E. Fahey,
Director of Collier County's Solid Waste
Department, confirming that the County
does not intend to process any asbestos-
containing wastes through the SWERF.

3. A copy of a letter from David Buff of KBN
Engineering and Applied Sciences, Inc. to
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AC 1= 1096YR (Unit 1)
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GOVERNOR
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BECRETARY

SEP 1 0 198-—5— ALEX SENKEVICH

BAQM oSS

APPLICATION TO OPERATE/COMSTRUCT AIR POLLUTION SOURCES

SOURCE TYPE: Solid Waste Energy Recovery . [X] New! [ ] Existing!
Facility

APPLICATION TYPE: {X]) Construction [ ] Operation [ } Modification
COMPANY NAME: Collier County Board_of Coggfy Commissioners COUNTY: __ Collier

Identify the specific emission point source(s) addressed in this application (i.e, Lime
" S01id Waste Energy Recovery Units 1 and 2

Kiln No., 4 with Venturi Scrubber; Peaking Unit No. 2, Gas Fired) yith Electrostatic Precip~

. itator
SOURCE LOCATION: Street S.R. B84 at Naples Sanitary Landfill City Near Golden Gate
UTM: East_ zope 17 | 434.5 North__2893,0 '
I
Latitude 26 ° 09" 30 "N Longitude _81° _39' 00 "W

APPLICANT NAME AND TITLE: _ Rohert E, Fahev, Director, Solid Waste Department
APPLICANT ADDRESS: 3301 Tamiamd Tradil East, Naples, Fl, 33962-4977 ———— e

SECTION 1I: STATEMENTS BY APPLICANYT AND ENGINEER

A. APPLICANT

I am the undersigned owner or authorized representative* of Collier Co, Board of
. . . . County Commissions

I certify that the statements made in this application for a

permit are true, correct and complete to the best of my knowleége ang ke&xef. Further
1 agree to maintain and operate the pollution control source and pollution contro’
facilities in such a maanner as to comply with the provision of Chapter 403, Florid:
Statutes, and all the rules and regulations of the department aud revisious thereof. .
also understand that a permit, if granted by the department, will be non-transferabl.
and T will promptly notify the department upon sale or legal transfer of the permitte
establishment.

*Attach letter of authorization

Robert E. Fahey, Director, Solid Waste Dept.
Name and Title (Please Type)

Date: Telephone No, 813 /774-8418

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

This is to certify that the engineering features of this pollution control project hav
been designed/examined by me and found to be in conformity with modern engineerin:
principles applicable to the treatment and disposal of pollutants characterized in th.
permit application. There is reasonable assurance, in my professional judgment, that

l see Florida Administrative Code Rule 17-2.100(57) and (104)

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




COLLIER COUNTY GOVERNMENT COMPLEX @En;/_%'ﬁws%@

"~ September 6, 1985

State of Florida

Department of Environmental Regulation
2600 Blair Stone Road

Tallahassee, -FL 32301

Gentlemen:

Mr. Robert E, Fahey, serving Collier County in the capacity of Solid Waste
Director, is authorized to represent Collier County in its application to
operate/construct an air pollution source. This application will enable
Collier County to process 600 to 800 tons of waste per day and generate
electric energy. Please contact the undersigned, should additional
information be required.

enclosure

3301 TAMIAMI TRAIL EAST NAPLES. FLORIDA 33962-4977 . 813-774-8999




)

D.

the pollution control facilities, when properly maintained and operated, will diacharge
an effluent that compliea with all applicable statutes of the State of Florlds and the
rulss and regulstions of the department. It ia also agreed thet the undersigned will
furnish, if authorized by the ownsr, the applicant 8 set of instructions for the proper
maintenances and operation of the pollution control facillties and, if applicable,

pollution sources. - )
Signed /O@"Lh/ (g‘ [j)“/-é/

David A, Buff
' Name (Please Type)

KBN Engineering and Applied Sciences, Inc.
Company Name {Plsase Type)

P.0. Box 14288, Gainesville, Fla. 32604
Mailing Address {(Pleass Typs)

Florida Registration Na. 19011 Date: Sept. 4, 1985 Telephone No. 904/375-8000

SECTION Il: GEMERAL PROJECT INFORMATION

Describe the nature and extent of the project. Refer to pollution control equipment,
and expected improvements in asource performance as a result of installation., State
whether the project will result in full compliances. Attech additional sheet if
necessaary.

SEE ATTACHMENT A

Schedule of project covered in this aepplication (Conatruction Permit Application Only)

Start of Construction Dec.i 1, 1985 Completion of Construction 1st Quarter 1989

Costs of pollution contraol sfaten(a): (Note: Show breskdown of eastimated costs only
for individual components/unita of the project serving pollution cantrol purposes.
Information on actual coats shall be furnished with the spplication for operation
permit.)

SEE ATTACHMENT D

Indicate any previous DER permits, ordera and noticea assoclated with the emission
point, including permit issuance and expiretion dates.

NONE

DER Form 17-1,202(1)
Effective October 31, 1982 Page 2 of 12
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E. Requosted permitted equipment operating time: hrs/day 24 ; days/wk 7 _; wka/yr_ 52 ;

if power plant, hrs/yr8,76(Q if sessonal, describe: Not seasonal

F. If this is a new source or major modification, answer the following gquestlions.
(Yes or No) .

1. Is this source in a non-attainment area for a particular pollutant? No

' If yes, has "affset" beasn gpplied?

b. IF yes, has “"Lowast Achisvable Emisaion Rate® been applied?

c. I1f yes, list non-attainment poliutants.

2. Does best available control technology (BACT) apply to this sgurce?

If yes, ses Section YI. Yes
3. Doss the States "Prevention of Significant Deterioriatian® (PSD)
requirsment apply to this source? If yea, see Sections YI and VII. Yes
4. Do "Standards of Performance for New Stationary Sources® (NSPS)
apply to this source? Yes
5. Do "National Emission Standards for Hezardous Air Pollutanta®
{NESHAP) apply to this source? No
H. Do "Ressonably Available Control Technology®” (RACT) requirements apply
No

to this sourca?

a. If yes, for what pallutants?

b. If yes, in addition to the information required in this form,
any information requested in Rule 17-2,.650 must be submitted.

Attach all supportive informaetion related to any answer of "Yes". Attach any justifi-
cation for any answer of "Na" that might be considered gquestionable.

SEE ATTACHMENT A

DER form 17-1.202{(1)
Effective October 31, 1982 Page 3 of 12




SECTION III: AIR POLLUTION SOURCES & CONTROL DEVICES (Other than Ineinerators)

A. Raw Materials and Chemicals Ussd in your Process, if applicable:
NOT APPLICABLE |

. Contaminants Utilization
Descriptian Type % Wt Rata - lba/he Relate to Flow Diagram

8. Process Rate, if applicable: (See Section ¥V, Iten 1)

1. Total Process Input Rate (lbs/hr}: 66,667 1b/hr MSW/wood waste (total two units)

2. Product Weight (lbs/hr): 210. 000 1h/br steam {(rotal two unitrs)

C. Airborne Contaminants Emitted: (Information in this table muat be submitted for each
emigaion point, ugse additional sheets as neceasary)

SEE ATTACHMENT B

Allowed?
Emissionl Emission Allowable? Potentisl? Relate
Name of Rate per Emission Emission to Flow
Contaminant Maximum Actual Rule lbs/hr lbs/yr T/yr Diagram
lbe/hr T/ve 17-2

l5ea Section v, Item 2.

2Reference applicable smission standards and units (e.g. Rule 17-2.600(5){b)2. Table II,
€. (1) - 0.1 pounds per million BTU heat input}

3calculated from opersting rate and applicable standard.

8¢misaion, if source operated without control (See Section V, Item 3).

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



D. Cantrol Devices: (See Section V, Item &)

Range aof Particles Basis for
Name and Type Contaminant Efficiency Sizms Collected Efficiency
{Model & Serial No.) (in microns) (Section V
(If applicable) Item 5)
ESP (vendor not vet | Particulate 98 . 4%+ 0.1 u and up SEE ATTI. D
selected) , or
equivalent
£E. Fuels
Consumption®
Type (Be Specific) Maximum Heat Input
avg/hr max./hr {(MMBTU/hr)
Municipal Solid Waste/ 66,667 66,667 333.3%
Wood Waste (total both
Inits)
*Based on maximun] expected heat content
of 5,000 Btu/lb

*Units: Natural Gas--MMCF/hr; Fuel Olls~-gallons/hr; Coal, wood, refuse, other--1bs/hr.

Fusl Analysis: SEE ATTACHMENT A

Percent Sulfur: Percent Ash:
Density: lba/qal Typical Percent Nitrogen:
Heat Capacity: BTU/1b BTU/gal

Other Fuel Contaminents (which may cause air pollution):

See emissions estimates for other contaminants

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

Annual Average NA Maximum

G. Indicate liquid or aolid wastes generatad and method of disposal.

Liquid wastes will include boiler blowdown and leachate from the boiler ash disposal cells.
All liquid wastes will either be discharged to the sanitary sewer for treatment by the
City of Naples, or discharpged new - e _Qr

nearby. Solid wastes generated will consist of boiler bottom ash and fly ash collected
in rbe Fop. This ash will be placed in a lined cell in the Naples Sanitary Landfill.

DER Form 17-1.202(1)
Effective November 30, 1982 Page 5 of 12



H.

Note: A single stack serves both units
200 (minimum)

Stack Height:

Gas Flow

Rate:

ft.

116,500 *acFM__105,700** DSCFM

Water Yapor Content:

*Represents minimum expected flow for two 300

approx.

15

%

Velocity:
TPD units (for dispersion modeling purposes)

Stack Digmeter:

Gaa Exit Temperature:

Emission Stack Geometry and Flow Characteristics (Provide data for esach astack):

6.5 ft.

400 *F.

58.5 FPS

**Represents maximum expecte&:fﬁc“ %‘ﬁ t\ﬁcéggnﬁ&T&}ﬁn‘#fnﬂnaximum emission estimation)

Typs of Type O Typa I | Type Il Type IIJ Type IV Type V Type VI
Waste (Plastica)| (Rubbish)] (Refuse} (Garbage) (Pathologd (Ligq.& Gas{ (Solid By-prod.)
ical) By-prod. J
Actual
ib/hr SEE ATTACHMENT| A
Inciner-
ated
Uncon-
trolled SEE ATTACHMENT| A
{lks/hr)
Description of Waste _ Municipal solid waste supplemented by wood wastfe
Total Weight Incinerated (lba/he) _ 66,667 Dasign Capacity (lbe/hz) 66,667 .

Approximate Numbar of Hours of Operation per day 24

Msnufacturer

Not vet selected

day/

wk 4 wka/yr. 52

Date Constructed Not vet selected Model Na. Not _Applicable
Yolume Heat Release Fuasl Temperature
(Fe)? (8TU/hr) Type BTU/hr (°F)
Primacy Chamber
Secondary Chamber
Stack Height: _ 200.0 min. ft. Stack Diamter: 6.5 Stack Temp. 400
Gas Flow Rate: 116,500 * ACFH __105,700** DSCFM® Velacity: 58.5 FPS

#1f SO0 or more tons per day design cspacity,
dard cubic foot dry gas corrected to 50% excess air.

Type of pollution control devices

DER Form 17-1.202(1)
Effactive November 30, 1982
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Page 6 of 12
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o

Brief description of operating characteristics af control devicea: ESP or equivalent with

maxi . corrected to 12Z C

for further information.

Ultimats dispoaal aof any effluent other then that emitted from the stuck (scrubber water,
ash, etc.):

See Séﬁtion ITI.G.

NOTE: Items 2, 3, 4, 6, 7, B8, and 10 in Section V¥ musat be included where applicable,

SECTION Y1 SUPPLEMENTAL REQUIREMENTS
Please provide the following supplements where required for this application,

1. Total process input rute and product weight -~ show derivation [Rule 17-2.100(127}]
SEE ATTACHMENT A
2. To a construction applicatian, attach basia of emission estimats (s.g., design cslcula-
tions, design drawings, pertinent manufacturer's teat data, etc.) and attach proposed
methods (e.g., FR Part 60 Methods 1, 2, 3, &, 5} to show proof of compliance with ap-
plicable standards., To an gperation applicatian, attach teat results or methods used
to ashow proaf of compliance. Information provided when applying for an cperation per-
mit from s construction permit shall be indicative of the time at which the test was
mada, SEE ATTACHMENT B

3, Attach basis of potantial discharge {e.g., emission factor, that is, AP42 tasst).
SEE ATTACHMENT B
4. With conatruction permit applicetion, include design details for all air pollution con-
trol systems (e.g., for baghouse include cloth to air ratio; for scrubber include
cross-section sketch, daaign pressure drop, stc.)
SEE ATTACHMENT D
5. With construction permit application, sttach derivation of control device(s) efficien-
cy. Llnaclude test-or design data, Items 2, 3 and 5 should be consistent: actual emis-
siona = paotential (l-efficiency). :
SEE ATTACHMENT D
6. An B8 1/2® x 11" flow diagram which will, without revealing trade secrets, identify the
individual operations and/or processes. Indicats whete raw materials enter, where sol-
id and liquid waste exit, where gaseous emisaions and/or airborne particles are esvolvead
and whers finished products are cbtained. '
. SEE ATTACHMENT
7. An 8 1/2" x 11" -plot plan showing the location of the establishment, and points of air-
borne emissiona, in relation to the aurtounding area, residences and other permanent
structures and rcadways (Example: Copy of relavant portion of USGS topographic map).
SEE ATTACHMENT A
8. An 8 1/2" x li"-plat plan of facility showing the location of manufacturing processaes
and outlets for airborne emissiona. Relate all flows to the flow diagraa,
’ - SEE ATTACHMENT A
DER Form 17-1.202(1)
Effective November 30, 1982 Page 7 of 12
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9. The appropriate application fee in accordance with Rule 17-4.05. The check should be
made payabla to the Dspartment of Environmental Regulation.

10. With an application for cperation permit, attach a Certificate of Completion of Con-

atruction indicating that the source was constructed as shown in the construction

parmit.
NOT APPLICABLE

SECTION ¥!: BESY AVAILABLE CONTROL TECHNOLOGY

A. Are stendarde of performance far new stationary sources pursuant to 40 C.F.R. Part 60
applicable to the source?

(%] Yas [ ] No

Contaminant Rate or Concentration

Particulate 0.08 gr/dscf correct to 12% CO_

8. Has EPA declared the best aveilabls control technology for this class of sources (IF
yes, attach copy)

[X] Yas ([ ] No

Contaminant Rate or Concentration
Particulate See BACT analysis
_ SO2
NO

P2y

C. What emission levels do you propose as best available control technology?
Contaminant Rate or Concentration

SEE ATTACHMENT B AND D

D. Describe the #xisting control and treatment technology (if any). NOT APPLICABLE
1, Control Device/System: 2. Operating Principles: .
3. Efficiency:* 4, Capital Costs:

*Explain method aof detarmining

DER Form 17-1.202(1)
Effective November 30, 1982 Page 8 of 12
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5.

7.

9.

Usefyl Life: &.
Eneargy: : 8.
Emissionas

Contaminent

Operating Coats:

Malintenance Cost:

Rats or Concentration

10.

Ce

Stack Parameters

Height: ft. b.
Flow Rate: ACFM d.
Yelocity: FPS

Diameater: rt.

Temparature: aF,

Describe the control and trestment technology avallable (As many types as applicable,

use additional pages if necessary).

i.

Cantrol Oevice: b.
Efficiency:l d.
Useful Life: f.
Energy:2 B

See BACT analysis, Attachment D

Uperating Principles:
Capital Cost:
Operating Cost:

Maintenance Cost:

Availability of construction materials and procaaa'chemicsls:

Applicability te manufacturing processes:

Ability to construct with control device, install in available apace, and

within proposed levels:

Control Device: b.
Efficiencyal d.
Useful Lifes r.
Energy:2 .,

operate

Operating Principlea:
Capital Cost:
Operating Cost:

Maintenance Coat:

Availability of construction materials and process chemicals:

legxplain methad of determining efficiency.
zEnergy to be reported in units of electrical power - KWH design rate.,

DER Form 17-1.202(1)

Effective November 30, 1982
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Applicability to manufacturing processess

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

within proposed levels:

Control Device: b.
Efflclcncy:l d.
Useful Life: r.
Energy:2 ) h.

Operating Principles:
Capital Cost:
Operating Cast:

Maintenance Cost:

Availability of conatruction msterials and process chemicals:

Applicebility to manufacturing processes:

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

within proposed levels:

Control Device: b.
EfFiciancy:l d.
Uaeful Life: r.
Energyz2 : h.

Operating Principles:
Capital Coets:
Operating Cost:

Maintenance Cost:

Availability of conatruction materisls and process chemicals:

Applicability to manufacturing processes:

Ability to construct with control davice, install in available space, and operate

within proposed levels:

F. Describe the control technology selected:

1.

(2)
(3

Control Device: Z.
Capital Cost: ' 4.
Operating Cost: 6.
Maintenance Coat: 8.

see BACT analysis, Attachment D
Efficiency:l

Useful Lifes

Enargy:z

Manufacturer:

Bther locations where employed on similar processes:

(1) Company:

Mailing Addrass:

City: ' ' (4)

1Explaln method of determining efficiency.

zEnergy to be reportad in unita of el

DER form 17-1.202(1)

Effective November 30, 1982

State:

ectricnl_ﬁouar - KWH design rate.
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{($) Environmental Manager:
(6) Telsphone No.:

{(7) Emisaiona:l

Contaminant Rate or Cancentration

(8) Process Rate:l

b. (1) Caompany:

(2) Mailing Address:

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

{6) Telephone No.:

(73 Emissiona:l

Contaminent Rata or Concentration

(8) Process Rate:l

10. Reason for selection and description of systeams:

lapplicant must provids this information when avallable. Should this information not be
available, appllicant must state the reason(s) why,

SECTION VII - PREVENTIOR OF SIGNIFICANT DETERIORATION

A. Company Monitared Data Not required - See ATTACHMENT C
1. no. sites 5P { )} sole Wind spd/dir

————————

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

Other data recocded

Attach all data or statistical summaries to this mpplication.

*S5pecify bubbler (8) or continuous (C).

DER Form 17-1,202(1)
Effective November 30, 1982 Pege 11 of 12




2. Ilnatrumentation, Field and Laboratory

@. Was instrumentation EPA referenced or its equivalent? [ ] Yesa [ ] No

b. Wes instrumentation calibrated in accordance with Dopartnont.proceduras?
[ ] Yes [ )1 No [ ] Unknown

Mateorological Data Used for Air Quality Modeling

1. 1 Year(s) of data feom __ 1 / 1 /75 to __ 12 s31 /75
month day year month day year

2. Surface data obtained from (location)__ Ft. Myers, Florida

3. lUpper air.(nixing height) data obtained from (lacation) Ruskin, Florida

4. Stability wind rose (STAR) deta obtained from {location)_Ft. Myers, Florida

Computer Models Used

1. 1SCST Modified? If yes, attach description,
2. Modified? If yes, attach description.
3. | Modified? If yes, sttach description,
4, Modified? If yes, sttach description.

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

Applicants Maximum Allowable Emission Deta

Pallutant Emission Rate
TSP SEE ATTACHMENT R grams/sac
502 grams/sec

Emission Data Used in Modeling NOT APPLICABLE

Attach list of emission sources. Emission data required is source nanme, description of
point source {(on NEDS point number), UTM coaordinates, stack data, allowable emissions,
and normal operating time. :

Attach all other informatiaon supportive to the P5D review, SEE ATTACHMENTS

Discuss the social and economic impact of the salected technalogy versus other applics-
ble technalogies (i.e., jobs, payroll, production, taxes, energy, stc.). Include
asaesasment af the environmsntal impact of the sources. SEE ATTACHMENT E

. Attach scientific, engineering, and technical material, reports, publications, jour-
nals, and other compatent relevant infarmation describing the theory and gpplication of

the requestad best available conktrol technology. See Appendix

IR Form 17-1.202(1)
ffective November 30, 1982 Page 12 of 12
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ATTACHMENT A

1.0 PROJECT DESCRIPTION

The Collier County Board of County Commissioners, Solid Waste Department,
proposes to construct and operate a 800 ton per day {TPD) solid waste
energy recovery facility (SWERF). The site of the proposed facility is
the Naples Sanitary Landfill, located in western Collier County (Figure
A-1). The facility will be fueled primarily by municipal solid waste
(MSW), with wood waste (WW) supplementing the MSW as required. WW will
progressively comprise a smaller fraction of the fuel as quantities of
MSW increase due to growth in the county. Sewage sludge will not be
burned in the facility,

Current design 1s to have two (2) 400 TPD combustion/boiler units. The
boiler units will provide steam to generate about 12 megawatts (MW) of
electrical energy each. Power will be sold to Florida Power & Light or
Seminole Electric Cooperative. Each combustor/boiler will be served by
an electrostatic precipitator (ESP), or equivalent, to control

particulate matter and certaln trace element emissions. The flue gases

from the two units will be discharged through a common stack.

As an alternative, two (2) 300 TPD combustion/boiler units may be
selected by Collier County. To adequately address this possibility, all
emissions estimates In this applicatlon are conservatively based oa the
maximum expected emissions from two (2) 400 TPD units. However, the air
quality lmpacts presented In Attachment C are based upon the stack
height, plume characteristics and dispersion assoclated with two (2) 300
TPD units. Therefore, this application presents a worst-case analysis

regardless of which optien is chosen by Collier County.

The project will result in full compliance with all federal and state air
quality regulations, including federal New Source Performance Standards
(NSPS) for munlcipal iacinerators, ambient air quality standards (AAQS),

and Prevention of Sigunifcant Deterioration {PSDP) allowable increments.
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The current project schedule calls for selecting the vendor for
construction and/or operation of the facllity by November 153, 1985.
Initial comstruction actlvities are scheduled to begin by December 1,
1985, along with detailed engineering. Major construction activities are
due to begin by the second quarter of 1986. Construction is scheduled to
end by the third quarter of 1938, with startup and final accceptance
testing to be completed by the first quarter of 1939,




2.0 PROPOSED SITE DESCRIPTION

The Naples Sanitary Landfill site, proposed as the waste-to-energy
facility location, consists of approximately 311 acres of land owned by
the County in western central Cellier County. An approximately 20-acre
area, 1lno the southeastern corner of the site, has been identified as the
proposed SWERF site., Figure A-2 shows the vicinity location of the
proposed site and Flgure A-3 indicates the configuration of the facility
in relation to the planned landfill development.

The landfill site is located in a rural area, as designated by the
current Compreheusive Land Use Plan. The site and surrounding areas
consist of mixed scrub cypress and pine forests. A paved access road,
which connects to State Road 951, already exists to serve the Naples
Landfill. State Road 951 is located approximately two miles west of tha
landfill and will provide access to the SWERF facility. In additionm,
Interstate 75 (Alligator Alley/S.R. 84) is situated adjacent to the

southern boundary of the site.
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3.0 SOLID WASTE COMBUSTION TECHNOLOGY

"Mass buru” technology refers to a general group of municipal solid waste
combustion and steam generation methods which have in common the ability
to burn solid waste with little or no prior processing. Solid waste
collection vehicles will proceed to an enclosed tipping floor and
discharge their load into a storage pit. Large non-burnable items such
as washing machines are set aside. There is no separation of recoverable
metals or other materials prior to burning. The solid waste is lifted by
overhesad cranes and placed into charging hoppers, which feed waste onto
the furnace grates. On the grates, the solid waste is ignited and
combustion takes place. The waste is agitated or tumbled for further
combustion until primarily ash remains. In heat recovery facilities,

hot gases move through the boiler sections of the furnace to genzsrate
steam, The ash can be expected to be in the range of 5% to 10% of the
incoming volume and 18% to 30% of the incoming weight. This reduction in
volume can extend the life of a landfill by many years even though 10% to
207 of the scolid waste stream may be non-processible and must be

delivered directly te a landfill.

Mass burn SWERF plants have been operating successfully in Europe for
more than 30 years, and they have been operating in the United States for
about 15 years. The larger plants uslng Eurcpean grate systems c¢ffer the
most advanced and reliable technology. These plants can be expected to
operate successfully for at least 20 years with periodic maintenance and

replacement parts.

The primary advantages of the mass burn technology when compared to
refuse derived fuel (RDF) technologles are: fewer malntenance problems,
better reliability and performance record, and lower ia-plant power
consumption, The disadvantages include the need for larger air pollution
control equipment because of increased excess alr, ash removal problems,

and recovered metals which are of a poorer quality.

The major difference between the RDF and mass burn technologies is that

in the RDF technology, solid waste 1Is processed prior to combustion to
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recover recyclable materlals and to produce a more homogeneous fuel. The
RDF technology has two distinct elements: processing the waste into RDF
and combusting the RDF. A variety of RDF processing systems have been
lustalled in the United States. The systems have few common
characteristics. The percent of RDF preduced, as compared to the
incoming waste, varies with the amount of processing and has been
demonstrated in a range from 60% to 80%. The remaining process rejects
(20% to 40%) must be sent to the sanitary landfill or further processed
to recover recyclable materials. The RDF, after combusting, can be
expected to produce ash which requires landfilling in an amount of 10% to
15% (by weight of RDF). Electricity to power the processing equipment
will use in the range of 20% of the gross facility electrical output,
Since the aluminum and other metals may be recovered before burning, the
materials are relatively clean and more valuable than that recovered from

a mass burn facility.

RDF facilities have been operating in the United States for approximately
ten years., The RDF technoleogy does not have as long an operating history
as the European mass burn plants, and its development in the United
States during the 1970s was accompanied by mechanical failures and
expensive plant modifications. Many RDF plants have experienced diffi-
culties in processing and handling the RDF, such as clogging of RDF
chutes, explosions In the shredders, excessive downtime, unsatisfactory
air classifiers, ash removal preoblems, and rapid wear-out of process
equipment. However, the processing problems of the 1970s are being
solved and many plants have been simplified and processing is now more
reliable.

The primary advantages of the RDF technology as compared to the mass burn
technology are: the combustion system and process system can be located
at separate sites; metals or other recyclable materials can be reclaimed
prlor to combustion with a higher wvalue; standard stoker-fired boilers
for combustion can be used; less excess air is used resulting in more

efficient combustion; and RDF provides a more homogeneous fuel with a
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higher heating value than raw waste. The disadvantages are: increased
malntenance with higher in-plant power consumption; a greater percentage
of waste is non-processible, resulting in less available fuel and more
landfill rejects; and the potential for explosions.when handling and

shredding the waste.

Currently, there is only one operating SWERF in Florida using RDF (Dade
County, Florida). Interestingly, this was also the first SWERF built in
Florida. A second RDF facility is being proposed for Palm Beach County.
Several other SWERFS have been constructed, licensed or are planned in
Florida, all based upon mass-burn technology. These are:

Pinellas County Units 1 and 2 (Operating)

Pinellas County Unit 3 (Licensed)

Hillsborough County/Mcfay Bay (Licensed)

Hillsborough County {(Liceased)

Bay County (Licensed)

Broward County (Proposed)

The proposed Collier County SWERF will probably use the mass-burn
technology because of its better reliability and performance and lower
power consumption. However, RDF is not being ruled out prior to receipt

of veandor bids for the facility.
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4.0 FUEL COMPOSITION
4,1 MUNICIPAL SOLID WASTE

Waste generation in the County is typlcally resideptial and 1ight
commercial waste. No large industrial waste sources have been identified
in the County. To estimate the amount of solid waste generated in the
County which Is suitable for processing, landfill scale records kept by
the Colller County Solid Waste Departmeant were used. These records
catagorize the types of waste received at the Naples Landfill. Flgure A-4
graphically illustrates the type of waste currently received at the
Naples Landfill. Based on an evaluation of available records,
approximately 92% of the solid waste stream has been assumed to be

processible in a SWERF facility.

Collier County has not conducted chemical analysis on the solid waste
received at the Naples Sanitary Landfill, However the solid waste is
expected to be typical of other municlpal wastes collected in Florida. A
summary of analysis published for Florida wastes 1s presented in Table
A-1. For permitting purposes, a minimum MSV heating value of 4,000

Btu/lb (as received basis) was used for the Collier County SWERF.

No trace element analysis of Florida MSW Is available. The California
Alr Resources Board (CARB) conducted an exhaustive literature search on
the trace element content of MSW/RDF and summarized the results on a
lb/million Btu, as-flred basis (CARB, 1984). The results are presented
in Table A-2. The range of trace element concentrations shown are likely

representative of Florida MSW.

4.2 WOOD WASTE

Wood waste burned in the proposed facility will generally consist of wood
chips and vegetative debris from land clearing operations. Typical
analysis of wood (bark) are presented in Table A-3 (Babcock and Wilcox,
1975) and Table A-4 {U.S. Environmental Protection Agency (EPA), 1982}.
fiood is typlcally 50 percent meisture by weight. A minimum wood waste
heating value of 4,000 Btu/lb (as received) was used for the proposed

facility as a conservative estimate,

A-10
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Table A-1., Solid Waste Analysis, Florida Resource Recovery Projects

Broward Hillsborough

(85°Racelved sasis) Florida Florigds Florids
Carbon (%) 27.90 24.2-356.6 25.6
Hydrogen (%) 3.55 5.5-8.6 3.4
Nitrogen (%) 0.04 0.25-0.49 0.6
Oxygzen (%) 18.15 34.9-59.4 21.3
Sulfur (Z) ] 0.05-0.17 0.1
Chlorine (%) -——= 0.10-0.11 -—-
Holsture (%) 50.0 19.3-52.2 28.2
Ash (%) 0.36 7.3-25.1 NA
Density (lb/cu.ft.) 20-25 -— NA
Hleating Value (B8tu/lb) 5230 4500-5000 4500

*Garbage fraction only

Sources: 1) 3ay County Energy Resources, 1984. Application

to Construct/Operate Air Polluticn Sources.

2) Malcolm Pirnie, 1985

3) Camp, Dresser & McKee, Inc., 1984

A-12



Table A-2. HMetal Concentrations in Various Fuels, Refuse and Sewage Sludge (ug/MJ)

e1-v

011 Western Coal U.S. Coal ROF & MSd Sludge

Metal Low High | Avg. Low High | Avg. Low High | Avg. lLow High |Avg, Low High |Avg.
As nr nr | ne 20.3 | 537 | 194 20.3.{ 1,501 | 3~ 2.0 |1,392] 380 }° 240 2395 | 114 '
Be nr nr nr 1.2 | 159 | s1.9 4.2 1,550 12 nd nd nd nd nd nd
Cd nr nr nr 1.9 179 | 34.4 1. |1,001] 110 17.4 | 3,581 702 54.3 | 35:422| 7935
tr 0.26 {7.4 3.2 186 1385 | 445 186 | 3,367 1,017 280  |125,623] 15,102} 13,492 1117667] 168547
Cu 1.1 |26.0 | 4.6 233 1026 { 476 138 | 1,218 510 1,046 |1€0,039 26,237 36,564 230,718] 105138
Ky e | oor or 23 | 9.0 |4 2.3 1967 | 187 <130 | 362 | 1660 ann | 1437 | 665
Mo 0.69 |9.4 2.6 287 472 | 1133 47 4,753 | 2,081 1,059 | 48,022 15,419 2555 | 42,072}15,102
Mo 0.50 | 4.3 1.4 35.8 | 390 |1 35.5 | 390 173 59.8 | 2,982 938 95.8 | 6778 | 1469
Hi 9.7 [3n 251 104 539 | 288 194 | 2,131 ] 677 90 51,564( 6,3802 2906 | 44,866] 18,801
Pb 3.1 |28.7 ] 13.9 87.9 | 476 | 291 83 3,084 1 738 877  ]136,663 39,290 10,857 608,829] 1432¢5
Sb ar ar nr 5.6 537 110 1 2.7 537 98.4 30.1 5,404 ] 2,152 208 1545 | 42
Se ar | or nr 20.7 | 75.3 | s6.4 9.2 | 542 109 8.1 27 | 61.4 136 | eys | 264
Sn 2.6 |57.3 | 16.2 25.7 | 100 | s2.9 10.2 | 7110 153 80.9 ‘| 8,179 | 2.466 7464 |39,278 |16,359
v 5.2 |58 129 2 1471 | 823 342 13,341 1,40) - 586 5,988 | 2,434 1182 | 7305 | 3147

| 20 50 la2.6 | 17.8 186 8825 ] 1685 | 1as | 8.825) 1,502 3,018 303,719 60,94 44,707 [550,052] 168585

nr: not reported

nd: not detected
b Average strongly influenced by high value,
b Average of a very suall number of moasurements,

Source: California Air Rescurces Board (1984)

Note: ug/MI x 2.32 x 107% = 1b/10° BTU
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Table A-3. Typlcal Analysis of Wood (Bark)
Hood analyses Pine Oak Spruce Redwood
(dry basis), % by wt Bark Bark Bark* Bark*
Proximate

Volatile matter 72.9 76.0 69.6 72.6

Fixed carbon 24,2 18.7 26.6 27.0

Ash 2.9 5.3 3.8 0.4
Ultimate

HHydrogen 5.6 5.4 5.7 5.1

Carbon 53.4 49.7 51.3 51.9

Sulfur 0.1 0.1 J.1 0.1

Nitrogen 0.1 0.2 0.2 0.1

Oxygen 37.9 39.3 38.4 42,4

Ash 2.9 5.3 3.8 0.4
deating value, Btu/lb 9030 8370 8740 3350
*Salt water stored
Scurce: Babcock and Wilcox, 1975
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Table A-4. REPRESENTATIVE ULTIMATE ANALYSES OF FUELS FIRED.
IN WOOD-FIRED AND WOGD/COAL COFIRED BOILERS

Gross

a Heating Value

Fuel Composition, percent by weight (wet basis) kJ/kg (Btu/1b)
Moisture Carbon Hydrogen Nitrogen Oxygen Sulfur Ash

Wood 50.00 26.95 2.85 0.08 19.10 0.02 1.00 10,600 (4,560)
HAB 50.00 25.85 2.73 0.08 18.32 0.02 3.00 10,160 (4,370)
SLW 50.00 26.68 2.83 .08 18,91 0.02 l.49b 10,500 (4,513)
HSE 8.79 64.80 4.43 1.30 6.56 3.54 10.58 27,440 (11,800)
1.SW 20.80 57.60 3.20 1.20 11.20 0.60 5.40 22,330 (9,600)

qood - Hog Fuel {wood/bark mixture)
HAB - High Ash Bark

SLW - Salt-Laden Wood

HSE - High Sulfur Eastern Coal

LSW - Low Sulfur Western Coal

bInc1udes salt which makes up 0.5 percent of the fuel on a wet basis.

S1-v

Source: FEPA (1982)
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Trace element concentration data for wood waste was not availlable.
dowever, MSW likely contalns trace elements in greater concentrations
then those found in wood waste. The CARB (1984) report found that MSW

contains higher concentrations of most trace metals than coal or oil.

A-16
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5.0 APPLICABLE EMISSION LIMITATIOQHS
5.1 FEDERAL NEW SOURCE PERFORMANCE STANDARDS

New Source Performance Standards (NSPS) have been promulgated by the U,S.
Enviroamental Protection Agency (EPA) for Incinerators with a charging
rate of more than 50 tons per day (Code of Federal Regulatioms, Title 40,
Part 50, Subpart E}. An emission limit was promulgatad for particulate
matter (PM} only, The limit for PM is 0.083 grains per dry standard cubic
feet (grfdcsf) corrected to 127 CO, .

A N5PS has been proposed for Industrial-Commercial-Institutional steam
generating units with a heat input rate of greater than 100 x 106 Btu/hr
(Federal Register, Vol. 49, No. 119, June 19, 1934}, However, these have
not yet bean promulgated as final regulations by EPA. 1In the event that
HNSPS for this source category are promulgated, they may apply
retroactively to the proposed Collier County facility. The numerical
emission limits or form of the final standards cannot be anticipated at
this time. The proposed standards limit PM due to wood or solid waste
firing to 0.10 1b/10% Btu heat input. As shown in Attachment B, the
proposed Collier County SWERF is proposing a PM emission limit equivalent
to a maximum of 0.10 1b5/100 Btu, and thus would comply with the proposed
NSP5. No other emission limitations for wood or sclid waste firing were

included in the proposed NGSPS.

5.2 STATE OF FLORIDA EMLISSION LIMITATIONS

The Florida Department of Environmental Regulation (FDER) emission
limiting standards that apply to the proposed facility are countained in
Florida Administrative Code (FAC), Chapter 17-2.600(1)(c¢). Incinerators
with a charging rate equal to or greater tham 50 tons per day are
restricted to PY emissions of 0.08 gr/dscf, corrected to 50 perceﬁt
excess air, This is very nearly identical to the NSPS found in the
federal code. The Florida regulation further requires that no
objectionable odors be emitted from the facility. The genéral opacity
rule found in FAC, Chapter 17-2.610 does not apply to a source for which
either a specific partiulate standard or specific opaclity standard is

provided elsewhere in Chapter 17-2. Because the proposed SWERF is

A-17



COL.ATI.A

Tr.a.190
9/01/85
subject to the specific particulate standard inm Rule 17-2.500{(1}{(c), the

general opacity standard deoes mnot apply.

5.3 NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS

The EPA has promulzated standards for certain hazardous air pollutants in
the Code of Federal Regulaticns, Title 40, Part 61 (40 CFR 61).
Pollutants regulated consist of asbestos, beryllium, mercury and vinyl
chloride. Currently, the National Emission Standards for Hazardous Alr
Pollutants (NESHAP) do not effect the design or operation of a SWERF
which utilizes municipal solid waste or wood waste. The proposed
facility will not burn sewage sludge and therefore, will not be subject

to the HESHAP for mercury (40 CFR, Part 61, Subpart E),

A-18
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6.0 METHODS TO DEMONSTRATE COMPLIANCE

Compliance with the NSPS for PM will be demonstrated through source
emission tests as specified in 40 CFR 60, Subpart E and by the Federal
Reference Methods in 40 CFR 60, Appendix A. These methods are as
follows:

* Particulate matter - Mathod 5

* Sample and velocity traverses - Method 1

%

Yelocity and volumetric flow rate - Method 2

ar,
-

Gas analysis and excess air - Method 3

If source testing of pollutants other than PM is required by permit

condition, approved DER and EPA test methods will be utilized.

In accordance with 40 CFR 60.53, the daily charging rate and hours of
operation of the facility will be recorded. Stack sampling access and
ports for the two proposed ESP units will be installed in conformance
with FAC Chapter 17-2.700(4). A drawing detailing the sampling access
and sampling ports will be submitted to DER prior to construction of the

ESP”°s and associated stack.
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ATTACHMENT B
EMISSION ESTIMATES

1.0 EMISSION FACTORS

Emission factors for regulated pollutants for the proposed Collier County
SWERF are showan In Tables B-1 and 8-2. Factors used by other SWERF
facilities in Florida are also shown for discussion purposes. Emission
factors for MSW are presented in Table B-1l, and factors for WW combustion
are presented in Table B-2. The factors selected for the Collier County
SWERF are based upon prellminary design information, permitted emission
rates for other SWERF”s in Florlda, review of avalilable literature, and
information submitted by a few prospective vendors. Each pollutant is
discussed individually In the following sectiocns. Emission facteors for
hydrogen chloride (HCl) are also shown in Tables B-1 and B-2. Although
HCl is not a regulated pollutant, it was included at Florida DER"s

request.

The only State of Florida emission limiting standard for MSW/WW-burning
facilities is for PM. 3imilarly, the only proposed or promulgated NSPS
which applies to the proposed SWERF is for PM. Emission limiting

standards have not been promulgated for any other emissions from M3W/WW-

fired facilities.

1.1 MUNICIPAL SOLID WASTE

Particulate Matter

The proposed particulate matter (PM) emission limit is 0.03 gr/dsef,
corrected to 12% CO,, based upon operation of a well designed ESP or
fabric filter. This level of control is substantially lower than the
federal NSPS and Florida emission standards of 0.08 gr/dscf, and is
consistent with two recent permit approvals in Florida (Pinellas County
Unit 3 and Bay County). It is also consistant with the emission rate
currently proposed for another Florida SWERF (Broward Counfy). APM

emission factor is developed as follows:
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Table B-1. Enission Factors for MSW, Florida Resource Recovery Facilitles (lb/ton of MSW)
Broward Coltler
Pinellas Pinellas Bay County County
Pollutant Hillsborough 1 & 2 3 Hckay Bay  County (proposed) {proposed)
Particulate Matter 0.42% 1.6 0.5 0.67% 0.56 0.67 0.815
Sulfur Dioxlde ’ 3.2 3.0 1.9 4.1 2.8 4.91 6.3
Nitrogen Oxlides 3.0 --- 3.0 7.2 2.2 5.0 7.2
Carbon Monoxide 1.8 -—- 1.5 0.4 11.4 0.80 5.0
Vol. Org. Cmpds. 0.2 -—= 0.3 0.2 0.232 0.12 0.5
Lead 0.048 -—- 0.03 0.074 0.0036 0.27 0.3
Mercury 0.0052 - 0.01 0.0996 0.00171 0.0023 0.013
Beryllium (x 107%) 13.1 - 1.3 6.2 43 8.4 56
& Fluorides 0.06 -—= 0.1 0.1 -—= 0.23 0.23
™ sulfuric Acid 0.0768 - -—- -— - 0.025 0.077
Hydrogen Chloride 4.0 - 4.0 4,51 -—= -—= 6.2
Inorganic Arsenic - ~—= -—- -—= -— 0.00023 0.0088

* Required LAER due to non—attalnment area

Sources: 1 cbM, 1984
2) HDR, 1983
3 FDER Permit AC 29-47277
4) TFDER Permits AC 03-84703 and AC 03-34704
5 tlalecolm Pirnie, 1985 ’
6 FDER, Hillsborough County
Certification, Revised 11/6/8 )
7 FDER, Pinellas éounty, Resource Recovery Facility, Case No. PA 73~11 and PA 33-18,
Conditions of Certification.

Enerﬁy Recovery Facility, Case No. 83-19, Conditions of
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Table B-2. Emission Factors for WW, Florida Resource Recovery Facilities
{(lb/ton WW)
Pollutant Bay County gg&i%;r
(Proposed)

Particulate Matter 0.56 0.815
Sulfur Diexide - 0.2
Nitrogen Oxides 2.8 2.8
Carbon Monoxide —_— 54.0 {(max)/4.5 (avg.)
VYol. Org. Cmpds. 1.7 1.76
Lead -—- 0.00104
tleccury -—- -
Beryllium (x1079) _— 3.97
Fluorides -— -
Sulfuric Acid -—- -
Hydrogen Chloride - -
Inorganic Arsenlc - 0.000244

Source: 1) FDER Permits AC 03-84703 and AC 03-84704
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Each unit = 52,850 dscfam at 12% €O, (maximum)

52,850 ft3/min x 0.03 gr/dscf x 1b/7000 gr x 60 min/hr = 13.59 1b/hr
EZach unit = 400 TPD MSW = 16.67 TPH

leat input & 4,000 BTU/1lb (mipnimum) = 133.3 x 100 Btu/hr (minimum)
13.59/16.67 0.815 1b/ton MSW

13.59/133.3 = 0.10 1b/10% Btu (maximum)

[he dscfm used in the calculation is a worst-case flow rate based upon

Emission Factor

i
]

review of design data for other SWERF in Florida and vendor information
recaived to date. Use of thls conservative flow rate results in slightly
higher PM emissions on a lb/ton MSW basils than other permitted or
operating SWERF in Florida.

The calculated PH emissions of 0.10 1b/10® Bru are based upont a minimum
1SW/wWW heating value of 4,000 Btu/lb. A typical heating value is
expected to be 4,500 Btu/lb, which would then equate to 0.09 lb/lO6 Btu.
This level is below the currently proposed NSPS for solid waste/wood

firing of 0.10 1b/10% Btu.

Sulfur Dioxide

Sulfur dioxide (502) formation in a MSW-fired furnace is a function of
the sulfur content of the fuel and the chemical form in which it occurs.
Sulfur in refuse occurs in several organic forms as sulfides, sulfates,
and sulfites. Only the sulfate fraction can be converted to 502 during
combustion. Literature has suggested that a significant fraction of the
total sulfur in the fuel is retained in the furnace bottom ash and in the
flyash. The form of the sulfur emitted in the flue gas exiting the ESP

is predominantly SO,, with a very small percentage as gaseous sulfur

trioxide and sulfuric acid mist.
There are no state emission limiting standards for 802 from MSW/WW fired
boilers. NSPS have not been promulgated or proposed which would regulate

50, emissions from the proposed facility.

From lable B-1, S0, emission factors for other permitted or proposed
SWERF in Florida have ranged from 1.9 to 4.9 1lb/ton MSW. According to
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Florida DER, the lower factor of 1.9 1lb/ton (Pinellas County Unit 3) has
not been achieved based on source testing, and a revised higher emission
rate has besen requested. According to Camp, Dresser & McKee, Inc.
{CoM)(1984), stack test results from six mass-burn facilities located
throughout the U.S5. showed 50, emissions ranging from 1.0 to 4.0 lb/ton.
Threa other facilities were permitted at rates ranging from 2.0 to 4.0
lb/ton. EPA (1984a) clites an average emission factor of 2.5 1b/ton. HDR
(1935b) surveyed a total of sixteen incinerators throughout the world and
reported 50, 2missions ranging from 0.8 to 6.5 1b/ton. An A.D., Little
{1981) literature survey found emissions to range from 0.77 to 4.6

ib/ton.

EPA (1982) has reported an average 30, emission rate of 0.432 lb/lO6
Btu for overfeed stoker mass-burn facilities. CARB (1984) reported
emission rates from mass-burn and RDF facilities ranging from (.02 to

1.19 1b/10% pru, with average emissions of about 0.3 1b/10° Bru.

Vendor information received to date for the proposaed Collier County SWERF
indicate 50, emissions from M3 firing ranging up to 6.3 lb/ton. These
data illustrate that #SW is a non-homcgeneous fuel and that sulfur
content and 309 emissions can vary over a wide raange. As a result, an
50, emission factor of 6.3 lb/ton (0.79 15/10° Btu) was considered to

be a congervative maximum which can be achieved on a continuous basis by

the proposed Collier County SWERF.

Nitrogen Oxides

Factors that Influeance nitrogea oxides (NOX) emissions from Msw;fired
furnaces include furnace design, excess air, and combustion temperatures.
Formation of NO, is due to "thermal” NO, formation and "fuel” WNO,
formation, Thermal N0, is produced by oxidizing the nitrogen contained
in the combustion air at high temperatures. Fuel NO, is formed when the
nitrogen contalned in the fuel 1is oxidized to NO,. Fuel Ndx is most
likely the dominant formation mechanism. The leval of NO, produced,

therefore, is a function cf temperature and excess air (oxygen

availability).




Review of Table B-1 shows NO, emission factors for other SWERF in

Florida have ranged from 2.2 to 7.2 lb/ton. CDM (1984) reported emission
factors for five operating SWERF in the U.S. ranging from 2.1 to 4.6
1b/ton. Three other facilities were permitted at a rate of abqut 3.0
1b/ton. EPA (1984a) also cites a factor of 3.0 1b/ton. Avallable vendor
information for Collier County indicates NOx emissions ranging up to 6.6
1b/ton. CARB (1934) in ilts exhaustive study of SWERF throughout the
U.S., found NO, emissions ranging from 0.08 to 0.47 1b/106 Btu for mass-
burn and BDF facilitles. EPA (1532) found an average emission rate of
0.308 lb/lOG Btu for overfeed stoksr mass-burn units. HDBR (1985b)
surveyed aleven MSW incinerators throughout the U.S. and found NO,
emisssions ranging between 1.1 and 4.7 lbfton. A.D. Little”s (1981)

survey showed emissions to range from 0.7 to 4.4 1b/ton.

It appears from this informatioun that NO, emiséions from MSW firing can
be variable. For the proposed Collier County SWERF, a factor of 7.2
1b/ton (0.9 1b/106 Btu) was selected to be conservative and provide a

safety factor for varlations in furnace operation and fuel.

Carbon Monoxide

Carbon monoxlide (CO) emissions from MSW-fired furnaces are a product of
incomplete combustion conditions and solid waste composition is not an
important factor. The quantity of CO produced is dependent upon the
design and operation of the furnace. Advancements in combustlon
technology have resulted in a decreasing trend in CO emissions from MSW

furnaces.

High excess air and proper air/fuel mixing are important factors in
reducing CO emissions. Even when operated at high excess air levels, CO
can be generated from localized areas of the furnace where oxygen
deficicncies may exist. Modern MSW-fired furnaces are designed to
maximize air and fuel mixing and complete combustion through proper

design and refuse feed control.

Review of Tablz B-1 shows that CO emission factors approved or selected-

by other SWERF in Florida have ranged from 0.4 to 11.4 1b/ton.
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CDM (1984) reported CO emission faectors ranging from 0.62 to 4.3 1lb/ton
for over eight operating or permitted SWERF located throughout the U.S.
EPA (1984a) cites a factor of 35 1b/ton, and A.D. Little (1981) reported
a range of 0.03 to 34.8 1b/ton based on a literature survey. Howaver,
these higher factors are based on an old-design (prior to 1970) furanace.
The CARB (1984) study found CO emissions from SWERF facilities ranging
from 0.13 to 2.0 1b/10° Btu for mass-burn and ROF units.

For the Collier County SWERF, a CO emission factor of 5.0 1lb/ton (0.625
1b/10% Btu) was selected based upon the CDM (1984) study with a safety
factor. This rate appears to be conservative, but achievable on a
continuous basis. The Bay County factor of 1l.4 1b/ton was not

considered representative of typical modern-design SWERF facilities.

Volatile Organic Compcunds

Volatile organic compounds (VOC) emissions from MSW-fired furnaces are
also a function of combustion conditions rather than the composition of
the M3W. VOC results in general from poor combustion at low temperatures
with insufficient oxygen. Control of VOC emissions is provided through
furnace design and fuel feed rate controls. Such controls include
providing adequate oxygen in the refuse bad, agitating the input refuse,
and ensuring sufficient combustion residence time, all of which will

contribute to more complete combustion.

VOC emissions have 1n general not been quantified at SWERF. CO rather
than VOC emissions have generally been relied upon as indicators of
combustion efficiency. The range of VOC emission factors for Florida
SWERF, as shown in Table B-1, range from 0.12 to 0.30 1b/ton MSW. These
represent a fairly narrow range compared to other pollutant emission
factors. Vendor information received to date by Collier County indicate
VOC emisslons as high as 0.4 lb/ton MSW. EPA (1984a) has developed an
average VOC emission factor of 1.5 lb/ton, but this factor.appears high
and is probably based upon old design furnaces. A.D. Little (1931)
reports total hydrocarbon emissions from MSW incinerators ranging from

0.08 to 2.7 1b/ton, but the higher levels were for old-design




incinerators. The comprehensive CARB (1984) study showed a range of
0.001 to 0.4 1b/10% Btu (non-methane hydrocarbons), with an average of
less than 0.04 1b/10% Btu. A factor of 0.50 1b/ton {(0.063 lb/lO6 Btu)
appears to represent a conservative estimate which can be achieved by the

preoposed Collier County SWERF.

Lead

Emissions of Lead (Pb) from MSW-fired furnaces is primarily a function of
the legd content of the MSW. Lead is a trace metal in most components of
the combustible faction of solid waste. Lead is melted and then
volatilized in the combustion process, but then is deposited onto the
flyash or condensed into the solid phase after leaving the furmace. The
Pb is thus susceptible for collection by an ESP or other particulate
control device. Lead emission factors for Fleorida SWERF, shown in Table
B-1, range from 0.0036 to 0.27 lb/ton. This range spans two orders of
magnitude., A.D, Little (13981l) reports emission rates ranging from 0.04
to 0.34 lbfton. The CARB (1984) study showed a range of from 5600 to
16,000 ug/MJ (0.013 to 0.037 1b/10% Beu) with an average of 9531 ug/MJ
(0.022 1b/10% Btu). Based upoa this data, a factor of 0.30 1lb/ten MSW
(0.0375 lb/lO6 Btu) appears to be a reasonable maximum Pb emission rate

for the proposed Collier County SWERF.

Mercurz

Hdercury (Hg) 1s present in MSW in trace quantities. Because of its low
poiling poiat and high vapor pressure, it will exit MSW-fired furnace
primarily in the vapor phase. As a result, Hg emissions are not
generally capable of control by the P control device. Florida SWEZRF
facilities have accepted or proposed Hg emission factors ranging from
J.00171 to 0.0996 lb/ton 4SW. CARB (1984) found rates ranging from 17 to
390 ug/MJ (0.000039 to 0.000905 1b/106 Btu), with an average emission
level of 157 ug/MJ (0.00036 1b/10% Btu). Vendor information received
for the Collier County SWERF have indicated Hg emissions méy be as h;gh
as 0.013 1lb/ton. Based on this information, a Hg emission factor of
3.013 1b/ton (0.09163 1b/100 Btu) was considered to represent a
reasonable upper limit for the Collier County SWERF. The McKay Bay
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emission factor of 0.0996 1b/ton, which is considerably higher than the

other values, is considered unrepresentative of Florida SWERF.

The proposed Collier County SWERF will not burn any sewage sludge, which
may ccntain Hg in higher concentrations tham MSW. Therefore, the
proposed tlg emission rate is based solely upon #SW or WW burning (see

Section 1.2 for WW emissions).

Beryllium

Beryllium (Be) emissions from MSW-fired furnaces, like Pb emissions, are
emitted primarily in the solid phase, and are dependent upon trace

element content of the MSW and PM control device collection efficiency.

Beryllium emission factors for Florida SWERF (Table B~1) range from 1.3 x
1076 lb/ton to 48 x 107 1b/ton. The CARB (1984) study reported a

range of from less than 0.08 to 3.0 ug/MJ (0.19 x 1070 o 7.0 x 107°
1b/10% Bru). Based upon these studies, a Be factor of 56 x 1075 1b/ton
(7.0 x 19-5 lh/lO6 Btu) was considered a2 maximum emission level for the

proposed facility.

Fluorides

Fluoride (Fl) emissions from MSW-fired furnaces are a function of the Fl
content of the d3W. Little is known about concentraticns of F1 in MSW.
Fluoride can be emitted as a gaseous product or be bound or absorbed in
the flyash. In the gaseous form, the Fl will be emitted primarily as

hydrogen fluoride (HF).

Little test data is available for Fl emissions from MSW-fired furnaces.
Florida SWERF have used emission factors ranging from 0.06 to 0.23
lb/ton. A.D. Little (1981) reported HF emissions from MSW incinerators,
based upon a literature survey, to range from 0.1 to 0.12 1b/ton {only
two facilities reporting). The CARB (1984) study found limited test data
(only one facility), and reported emissions were 0.003 1b/108 Beu,

Basad on the highest factor used for Florida SWERF, a factor of 0.23

1b/ton (0.029 1b/10° Btu) was selected for the proposed faeility.
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Sulfuric Acid

Sulfuric acid (H2504) emissions are expected from SWERF due to small
quantitles of sulfur trioxide (S03) associated with the S0, emissious.
The S03 reacts with water droplets in the flue gases to from 1,80,
aist. 1,50, formation will depend upon the amount of S03 present and
the degree of oxldation to Hy50,. Test data for H;50, from

ASW-fired furnaces is not known to exist. Only two of the proposed or
permitted Florida SWERF presented emission factors for this pellutant
{Table B-1). These factors ranged from 0.025 to 0.077 1lb/ton MSW. The
higher factor of 0.077 lb/ton was selected for the proposed Collier
County SWCRF,

Inorganic Arsenic

Arsenic {(As) is another trace element present in MSW which will be
emitted primarily in the solid phase, and therefore is susceptible to
collection by the PM control device. The only information available
concerning As emission rates‘is an estimate from one proposed Florida
SWERF (0.000283 lb/ton) and from the A.D. Little (1981) and CARB (1984)
studies. A.D. Little found four MSW facilities in the literature which
had reported As emissions, which ranged from 0.000!L to 0.0014 1b/cton.
The CARD study reported uncontrolled As emissions ranging from 15 to 1763
ug/i1d (0.000937 to §.0041 ib/106 Btu), with an average of 469 ug/MJ
(0.0011 1b/10° Bru). Based on the CARB data, an emission factor of
0.0088 1b/ton (0.0011 1b/10° Btu) is proposed for the Collier County
SWERF.

dydrogen Chloride

Hydrogen Chloride (iCl) emissions from MSW-fired furnaces are due to
trace quantities of chlorine in the MSW. HCl emissions may occur as both
pasaous and as a solid preclpitate in the flyash. It is estimated that
about 60 percent of the chlorine in the MSW is converted to HClL (CARB,
1984).

CDit (1984) reported HCl stack test data from four operating SWERF in the
U.S. Emission rates ranged from 1.6 to 4.5 lb/ton MSW. Only three
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permitted SWERF in Florida have quantified HCl emisslions (Table B-1), and
emlssion rates ranged from 4.0 to 4.5]1 1b/ton MSW. A.D. Little (1981)
reports emissions varying from 1.0 to 10.7 1lbfton. CARB (1984) reports
HCl emissions from SWERF to range from 0.18 to 1.49 1b/109 Btu, with an
average of about 0.6 1b/10% Btu. Limited data obtained from a few
vendors by Collier County indlcate HCl emissions ranging up to 6.2
lb/toa. Dased upon these data, a factor of 6.2 1b/ton (0.78 1b/10% Etu)
was considered a conservative estimate for the proposed Celilier County

SWERF.

itydrogen Sulfide, Reduced Sulfur Compounds, Total Reduced Sulfur, Vinyl

Chloride and Asbestos

Emissions of hydrogen sulfide, reduced sulfur compounds, total reduced
sulfur, vinyl chloride and asbestos are not expected from MSW-fired
furnaces. These compounds, if present in MSW, are converted or decompose
to other pollutants previously discussed. Sulfur compounds are expected
to convert to 50,5, and chlorinated compounds are expected to convert to
HCl1. Asbestos ia the MSW will burn and may emit small, insignificant
quantities of asbestos, which will be largely recovered by the PM control

device.

1.2 W00OD WASTE

Particulate MMatter

PM emissions from UW firing will be controlled to the same level as P4
from US4 firiag (l.e., 0.815 1b/ton). Refer to Section 1.1 for the
derivation of the emission factor. The exhaust gas flow rate for WW
combustion (dscfm} should be no greater than that for MSW, and therefore
mass emissions of P! will be no greater, TIhe estimated exhaust gas flow
rate for 400 TPD WW firlng at 50% excess air is about 30,700 dscim for
each of the proposed Collier County units (based on EPA, 1982). This

compares with 52,850 dscfm conservatively estimated for MSWw firing.
Sulfur Dioxide

Trace quantities of sulfur exist in WW. The mechanisms of formation and

retention in a WW-fired furnace are generally the same as those for MSW.
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The Bay County M3W/WW-fired SWERF permit application assumed no sulfur in
WW. EPA (1934a) in AP-42 clites an average emission factor of (.15 lb/ton
with a range of 0.02 to 0.4 1b/ton (all dry weight basis). The
Background Iaformation Document (BID) for Nonfossil Fuel Fired Industrial
Boilers (EPA, 1932 cites 50, emissions from combustion of wood derived
fuals as less than 0.02 lb/lO6 Btu. Based upon this informatiom, a
factor of 0.4 lb/ton, dry basis (0.2 1b/ton, wet basis, or 0.025 1b/10°
Btu) was selected for the Collier County SWERF.

Nitrogen Oxides

NO, from WW combustion is formed in generally the same manner as N0,
from MSW combustion. Control mechanisms are also the same, and consist

of furnace operation and design.

The Bay Couaty SWERF used an WO, emission factor from WW combustion of

2.3 1b/ton, wet basis. This is the same as the EPA (1984a) AP-42 factor,
although EPA did not specify whether this factor is on a wet or dry
basls. EPA (1932) derived an NO_ factor of 2.28 1lb/ton, wet basis

{(0.250 lb/l{)6 Btu). National Council for Air and Stream Improvement
(NCASI) (1980a) performed an 0, emission survey on several wood residue-

fired bollers. O, emissions were found to raage from 0.45 to 2.28

lb/ton, wet basis, To be counservative, a factor of 2.8 lb/ton, wet

basis, was selected for the proposed facility.

Carbon Monoxide

CO from WU combustion is formed in generally the same manner as CO from
MSW compbustion. Contrel mechanisms are also the same, consistiag of high
excess alr, proper combustion temperature, furnace design, and ailr/fuel

mixing.

The Bay County SWERF permit application did not provide an estimate of CO
emissions from WW combustion. EPA”s (1984a) AP-42 document gives a large
range of 4 to 47 lb/ton, but does not specify wet or dry basis. A NCASI
study (1984) measured CO emissions from three wood-firasd boilers and

found emissions averaging from 0.18 to 0.50 15/10% Btu. The highest
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1-hour CO emission rate for any of the three boilers was about 5.0
16/10% Bru (equal to about 54 1b/ton, wet basis). Another NCASI study
(1980) found CO emissions from four wood residue-fired boilers to range
from 0.042 to 4.00 1b/10% Bru. The average of all four boilers was 1.1
16/10% Btu (about 3.9 1b/ten, wet basis). Due to this rather large
variabdility, the 354 lb/ten factor was selected to represent maximum
hourly emissions for the proposed facility. However, a lower factor of
4.5 1b/ton (0.536 10/102 3tu) was selected to represent an annual average

emission factor.

Volatile Organic Compounds

The formation and control mechanisms for VOC emissions from WW combustiocn
are generally the same as those for M5SW combustion. The Bay County
SWERF, in its permit application, cited the EPA (19834a) AP-42 factor of
1.7 lpfton. 3Bay Conty assumed a wet basis for the factor, but EPA

did not specify the basis. NCASI (1980Ub) conducted a VOC emission study
on wood-residue fired boilers in the Pacific Northwest. Four boilers
were sampled, and VOC (non-methane) emissions ranged from Q.03 to (.22
10/10% Bru. The average VOC for the boilers ranged from 0.014 to 0.016
16/10% Btu. The highest factor measured of 0.22 16/10% Btu (1.76

1b/ton, wet basis) was selected for the proposed Collier County facility.

race Element Emissions

Emission factors for emissions of Pb, Be, and As from wood-fired
combustion were obtained from an EPA assessment of commercial/institu-
tional combustion sources (EPA, 198la). The wood-fired boilers studied
ranged in size up to about 150 x 10® Btu/hr heat input. The emissionm
factors represeat uncontrolled emissions and therefore, should
overestimate actual emissicas for these trace elements, which are
susceptible to collection by the PM control device. The emission factors
are as follows:
Pb - 49.8 pg/J (115 1b/1012 Bty or about 0.00104 1b/ton WW)
Be - 0.19 pg/J (0.441 1b/10!2 Btu or
about 3.97 x 1070 1b/ton WW)
As - 11.7 pg/J (27.1 1b/1612 Btu or
about 0.00024% 1b/ton WW)
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Emission factors for.other trace elements {(dg and F1) could not be found

in the literature.

Jther Regulated Pollutants

Little Information exists on emissions of other regulated pollutants due

to WW combustion. No emission factors are available.
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2.0 EMISSION SUMMARY AND POLLUTANT APPLICABILITY

Summarized in Table B-3 are the maximum hourly and annual pollutant
emission rates for the proposed Collier County SWERF., The annual rates
are based upon firing the worst-case fuel (MSW or WW) at 800 TPD charging
rate for 365 days per year. The PSD significant emission rates are also
shown in Table B-3. Since the proposed facility will be a major
stationary source (l.e., annual emisslons greater than 100 TPY for any
regulated pollutant), the facility is subject to PSD review requirements.
PSD review Is required for each pollutant emitted in greater than
significant quantities. As shown in Table B-3, maximum annual emissicns
for all the pollutants listed are estimated to exceed the significant

emission rate.
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Table B-3. Enisslon Rates of Regulated Air Pollutants From the Proposed Collier

County SWERF, and

PSD Significant Emission Rates.

PSD Pollutant
Maximum 1b/hr% Maximum#* Egiggigicﬁgge Suggect
Pollutant ASW WW Tons/Year (Tons/Year) PSD
Particulate Matter 27.2 27.2 119 25 Yes
Sulfur Dioxide 210.0 6.7 920 40 Yes
Nitrogen Oxides 240.0 93.3 1051 40 Yes
Carbon Monoxide 166.7 1350.0% 730 100 Yes
Vol. Org. Cmpds. 16.7 58.7 257 40 Yes
Lead 10.0 0.026 43.8 0.6 Yes
Mercury 0.43 --- 1.9 0.1 Yes
Beryllium 0.0019 0.00010  0.0033 0.0004 Yes
Fluorides 7.67 -—= 33.6 3 Yes
Sulfuric Acid 2.57 -—= 11.3 7 Yes
Hydrogen Chloride 206.7 -—- 905.3 Na Yes
Inorganic Arsenic 0.29 0.0001 1.3 0 Yes

*Based upon 800 TPD charging

rate.

*%*Bised upon 365 days per year operation.

+Maximum hourly emissicons; average hourly emissions are estimated at

150.0 lo/hr.
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ATTACHHMENT C

AIR QUALITY IMPACT ANALYSIS

1.0 HMETHODOLOGY

1.1 ATMOSPHERIC DISPERSION MODEL

The Industrial Source Complex Short-Term {ISCST) model (EPA, 1979) was
usad to predict maximum short-term (i.e., 24-hours or less) and annual
average conceantrations. The ISCST model is a U.S. EPA and Florida DER
approved dispersion model applicable to flat or rolling terrain. The
terrain in the vicinity of the proposed Collier County SWERF is basically
Elat.

The 1I3CST model is a Gaussian plume dispersion model which calculates
hourly concentrations at multiple receptor points based upon hourly
emissions and meteorological data. Hourly meteorological inputs censist
of wind direction, wind speed, temperature, atmospherilic stability and
mixing height. The model uses the hourly coancentrations to calculate (at
the user”s request) non-overlapping, 3-hour, 8-~hour and 24~hour average
concentrations and annual average concentrations. Because of the rural,
remote nature of the proposed SWERF site, the model was executed in the

rural dispersion mode.

The formulas of Briggs (1971, 1975) are used to calculate plume rise of
the emitted stack gases., Plume rise is a function of stack volumetric
flow rate and temperature, ambient temperature, and atmospheric stability

and wind speed.

The model can roughly simulate the effects of building downwash on the
emitted plume. Building downwash may occur 1f stack gases are released
into the downwind wake caused by wind flow over and around a structure
such as a building. The equations used in the ISCST model to simulate
downwash are based on empirical data which has not been well validated.
These general equations cannot be expected to accurately simulate ali
building downwash conditions. Therefore, the results of downwash

simulations should be viewed with caution.



1.2 METEOROLOGICAL DATA

Meteorological data used in the ISCST model consisted of one year (1975)
of hourly surface data taken at Ft, Myers, Florida. Mixing heights used
in the model were based upon upper alr data from Tampa, Florida for 1975
and Ft. Myers surface temperature data. Because one year of
meteorological data was used in the analysis, the highest predicted short-
term concentrations were used for comparison to the air quality

standards.

1,3 RECEPTOR LOCATIONS

Screening modeling was performed initially using a coarse receptor grid.
A radial grid was used with the center of the grid coinciding with the
location of the proposed facility. Radials were spaced at 10°
increments from 10° to 360°. Receptors were located along each radial
fro@ 0.5 km to 3.3 km from the proposed facility, at increments of 0.4
km. ‘The screening modeling analysis also evaluated a total of seven (7)
receptors located along the northern boundary of the Everglades National
Park Class I area (see Figure C-1). This area 1s located about 35 km
from the proposed Collier County SWERF site .

Refined modeling was performed for meteorological conditions which
produced maximum short-term concentrations in the vicinity of the
proposed facility. The refined receptor grid consisted of seven
receptors spaced at 0.1 km Intervals, located along each of three
radials. One radial was aligned along the direction of maximum impact,
as defined in the screening modeling. The remaining two radlals were
placed at 2° increments from the first radial. Refined modeling was not
performed for the Class I area receptors because of the distance to the

Class I area.

1.4 STACK AND EMISSION PARAMETERS

Stack parameters utilized in the modeling were the same as those pre-
sented in Section IIL1.H. of the application form. The flue gas flow rate
and stack height are representative of a 600 TPD facility. A generic

emission rate of 100 1lb/hr was used. The results of the modeling were
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then corrected for actual emission rates for each pollutant based upon a

800 TPD facility (shown in Table B-3). This procedure results in worst-

case predicted concentrations, regardless 1f a 600 or an 800 TPD facility
1s selacted by Cellier County.

1.5 GOOD ENGINEERING PRACTICE (GEP) STACK HEIGHT EVALUATION

The 1977 Clean Ailr Act Amendments require that emission limitations
established for any source are not based upon a stack height which
exceeds GEP., GEP stack height is defined as the height necessary to
insure that emissions from the stack do net result in excessive
concentrations of any alr pollutant in the immediate vicinity of the
source as a result of atmospheric downwash, eddies, and wakes which may
be created by the source itself, nearby structures, or nearby terrain
obstacles., Tne Act did not restrict the actual helght of any stack, but

cnly limits the stack height used in determining a source”s allowable

emission rate (e.g. based upon dispersion modeling).

The EPA promulgated final GEP stack height regulations on July 8, 1985
(Federal Register, Vol. 50, No. 130). The GEP stack height is the

greater of 65 meters or the height calculated from the following formula:

Ho = 4 + 1.5L

whers:

- = the maximum GEP stack height

H = the height of the strcuture
L = the lesser dimension (height or width) of the influencing
structure.

The area of influence of a structure is defined as five times the
dimension "L", but not exceeding 0.8 km from the proposed stack. The
width of a structure 1s based on the froantal area of the structure
projected onto a plane perpendicular to a line originating from the stack
and following the direction of the wind. Thus, the stack helight
predicted by the formula can be a function of wind direction, but GEP

height i{s the greatest calculated height.




The dimensions of the building housing the combustor/boilers, based upon
two 300 TPD units, are as follows:

Height ~ 43 m (141 ftr)

Maximum projected width - 33 m (108 ft)
This building will be the largest influencing structure at the facility.
[he proposed stack serving the two combustion units will be located
adjacent to this buillding, and thus in its area of influence. Based upon
these dimensions, the building width is the lesser dimension (L) of the
nelght or width, and the GEP stack is calculated as

43 + 1.5 (33) = 92.5 m (303 ftr).
Construction of two 400 TPD units should result in a GEP helight equal to
or greater than this height. Since the proposed stack height of 6l m is
less than the maximum GEP stack height of 92.5 m, the effects of downwash

must be considered in predicting ground level concentrations.
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2.0 TIMPACT ANALYSIS RESULTS
The State of Florida ambient air quality standards (AAQS) and allowable

PSD increments are shown in Tables C-1 and C-2, respectively. The
proposed Collier County facility is located in an area designated as
Class II for PSD purposes., The Everglades National Park Class I area is
located about 35 km south-southeast from the proposed faclility site.

The results of the Impact analysis for the proposed Collier County SWERF
are presented in Tables C-3 and C-4. Presented in Table C-3 are maximum
impacts predicted at any location for the facility. Table C-4 shows
maximum impacts predicted for the Everglades Natiomal Park PSD ClasslI

area.

Maximum predicted 1mpacts of PM, NOx and CO are all below the
significant impact levels as defined by U.S. EPA and Florida DER. As a
result, the proposed facility is not expected to result in or
significantly contribute to a violation of the AAQS or the allowable
Class II PSD increments for these pollutants, and no further ambient

impact analysis 1s required.

The predicted maximum SO, impacts are just above the significant impact
level, and further analysis 1is required. The only existing or permitted
sources of S0, emissions within Collier County are four (4) asphalt
plants, all of which are minor sources of S07. These are located in
Naples or other areas along the Florida west coast. The only major
source of 30, emissions within about 35 miles (55 km) of the site is the
Florida Power & Light Ft. Myers power plant. Since there are no nearby.
significant sources of S0y, ambient SO, monitoring data from Ft. Myers
was used to estimate the impacts due to existing anthropogenic and
natural 50, sources. Summarized in Table C-5 are the Ft. Myers data
from 1983 and 1984, which were obtained with a contlnous monitor at Ft.
Myers water treatment plant. These data should overestimate actual
background 50, in the area of the proposed Collier County SWERF due to
the existance of a large oil-fired power plant (Florida Power & Light”s

Ft. Myers plant) and several small sources of 802 in Ft. Myers.
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Table C-1. Federal and State AAQS (ug/m3) Applicable to the Proposed Project
Federal State

PTImaty  oSecoudaty of
Pollutant Averaging Time Standard Standard Florida
Suspended Partlculate Annual Geometric Mean 75 60 60

Matter

l 24~Hour Maximum¥ 260 150 150
Sulfur Dioxlde Annual Arithmetic Mean 80 N/A 60
24-Hour Maximum®* 365 N/A 260

3-Hour Maximum¥* N/A 1,300 1,300

Carbon Monoxide 8-Hour Maximum#* 10,000 10,000 10,000
I-Hour Maximum* 40,000 40,000 40,000

Nitrogen Dioxide Annual Arithmetic Mean 100 100 100
Ozone l-Hour Maximum+ 235 235 235
Lead Calendar Quarter 1.5 1.5 1.5

* Maximum concentration not to be exceeded more

+ Maximum concentration not to be exceeded more

day per year.

Sources:
Ch 17-3, FAC.

40 CFR, Parts 50 and 52.

than once per year.

than an average of 1 calendar
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Table C-2. Federal* and State+ PSD Allowable Increments

Allowable Increnm 3

Pollutant/Averaging Time Class I Class II Class III1
Particulate Hatter

Annual Geometrie Mean 5 19 37

24-Hour Maximum¥¥* 10 37 75
Sulfur Dioxide

Annual Arithmetic Mean 2 24 40

24-dour Maximum*¥* 5 21 182

3-Hour Maximum#*¥ 25 512 700

* 40 CFR Part 52, Section 52.21.
+ Ch 17-2, FAC

**Jaximum concentratlion not to be exceeded more than once per year.
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Table C-3. Predicted Maximum Concentratlons for the Proposed Colller County SWERF.
Heteorological Signiticant De Minimis
Maximum Receptor Location+t Condition Tmpact Ambilent Impact
Averaging Concentration (1975) Level Level
Pollutant Time 3 Disection* Distance " - 3 3
(ug/m”) (*) (km) Vay  Perilod (ug/m~) {ug/m”)
S04 3-hour 35.8 130 1.1 154 4 25 HA
24-hour 7.4 60 1.5 137 - 3 13
Annual 0.8 270 1.7 - - 1 NA
P 24-hour 1.0 60 1.5 187 - 3 10
Annual 0.1 270 1.7 - - 1 NA
NO, ~ Annual 1.0 270 1.7 - - 1 14
co 1-hour 411.8 143 1.5 207 9 2000 NA
. 8-hour 124.2 268 1.5 250 2 500 575
o) Pb 24-hour 0.35 60 1.5 187 - NA 0.1
N Annual 0.04 270 1.7 - - NA NA
F1 24-hour 0.27 60 1.5 187 - NA .25
Be 24~hour 0.000065 60 1.5 187 - NA 0.0005
Hg 24-hour 0.015 60 1.5 187 - NA 0.25

NA = Hot Applicable
+With respect to proposed facility.
*South = 180°, North = 360°
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Table C-4., PSD Class I Area Predicted Maximum Concentrations, Proposed Collier County SWERF.

Meteorological PSD Class I

Maximum Receptor Location+ Condition Allowable
Averaging Concentration (1975) Increment
Pollutant Time 3 East North 3
(ug/m”) (km) (km) Day Period (ug/m~)
o
50, 3-hour 6.5 451.0 2859.K onpb 326 1 25
24-hour 1.? 459.0 2863.0 342 = 2
Annual <0. - - - - 2
PH 24~hour 0.24 459.0 2863.0 342 - 10
Annual <0.1 - - - - 5

01-0

+UTM Location



Table C-5. Summary of Continuous 30, Data, 1983-1984, Ft.Myers, Florida

(Site 1300-005-F01).

Sampling Period

24-Hour Average

3-Hour Average

FDER, 1983, 1984

Annual
Average  Highest Second- Highest Second-
Highest Highest
9 64 60 169 113
6 30 25 79 69
c-11
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To estimate total SO, concentrations due to the proposed Collier County

SWERF, the annual average and maximum 3-hour and 24-hour average
concentratioas shown in Table C-5 were added to the maximum impacts for
the proposed SWERF, shown in Table C-3. These total estimated impacts
are:

Annual average: 10 ug/m3

24-hour: 71 ug/m3

3-hour: 205 ug/m3

These maximum predicted SO, concentrations are well below the AAQS.

Although no significance level has been set for Pb, the proposed
facility”s maximum annual average impact is more than a factor of 30

below the AAQS for Pb of 1.5 ug/m3 {(calendar quarter average). AAQS or

PSD increments have not been set for other regulated pollutants.

The proposed facility”s maximum impacts on the Everglades Natlonal Park
Class 1 area are well below significance levels and allowable Class I
increments (Table C-4). No other significant increment consuming sources
have been identified in Collier County. Therefore, no exceedances of
allowable Class [ increments are expected due to operation of the

proposed facility.

In conclusion, the air quality impact analysis demonstrates that the

operation of the proposed facility will not cause or contribute to

violations of any AAQS or PSD increment.

The ambieut air monitoring de minimis levels are also shown in Table C-3.
According to U.S. EPA and Florida DER PSD regulations, 1f the maximum
impacts due to a new source are less than the de minimis levels, then the
source applicant may be exempted from PSD air monitoring requirements.

As shown 1n Table C-3, the proposed Collier County SWERF maximum impacts
are less than the de minimls levels for all pellutants except Pb. The
U.S. EPA has revised the de minimis level for Pb in its PSD air
monitoring guideline document (EPA, 198lb) to 0.1 ug/m3, calendar

quarter average, ilowever, U.S, EPA and Fleorida DER have not revised
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thelr respective PSD regulations to reflect this change. Nevertheless,

the proposed facllity”s impacts are a factor of three below this revised

level, and it is requested that Collier County be exempted from PSD

preconstruction ambient monitoring for Pb.
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3.0 DOWNWASH ANALYSIS

An atmospheric downwash analysis was performed using the buillding
downwash option within the ISCST model. From Table C-3, the 3-hour and
24~hour S0, impacts are highest in relation to the significant impact
levels. Therefore, these impacts were analyzed for building downwash
potential. The meteorological periods identified in Table C-3 for these
impacts were analyzed using the building downwash option. The resulting
maximum Impacts were as follows:

24-hour SO,: 10.1 ug/m’

3-hour $05: 37.8 ug/m3

These impacts reflect a 2.7 ug/m3 increase for the 24-hour averaging
period, and a 2.0 ug/m3 increase for the 3-hour averaging period
compared to the noan-downwash results. These increases are insigaificant,
and it is concluded that building downwash conditions potentially
affecting the proposed facility will not cause or contribute to

violations of any air quality standards,
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ATTACHMENT D

BEST AVAILABLE CONTROL TECHNOLOGY EVALUATION

1.0 REQUIREMENTS

The control technology review requirements of the federal and state PSD
regulations require that all applicable federal and state emission
limiting standards be met, and that "Best Avallable Control Technology”
(BACT) be applied to control emissions from the source. The BACT require-
ments are applicable to all pollutants for which the increase in

emissions from the source or modification exceeds the significant

emission rate.

BACT is defined in FAC Chapter 17-2.100{23) as an emission limitation,
including a visible emissions standard, based on the maximum degree of
reduction of each pollutant emitted which DER, on a case by case basis,
taking into account energy, envircamental and economic Impacts, and other
costs, determines 1ls achlevable through application of preoduction
processes and available methods, systems, and techniques (including fuel
cleaning or treatment or innovative fuel combustion techniques) for
control of each such pollutant, If the imposition of an emission
standard is not feasible, a design, equipment, work practice, operational
standard, or combination thearecf, may be prescribed instead to satisfy

the requlrement for the application of BACT.

Guidelines for the evaluation of BACT c¢an be found In EPA"s Guidelilnes
for the Evaluation of BACT (EPA, 1973) and in the PSD Workshop Manual

(EPA, 1980a). The BACT requirements are intended to easure that the
control systems incorporated in the deslign of a proposed facility reflect
the latest in control technologies used In a particular industry and take
into consideration existing and future air quality in the vicinity of the
proposed facility. BACT must, as a minimum, demonstrate compliaace with
NSPS for this source. An evaluation of the air pollution control
techniques and systems, including a cost-benefit analysis of alternative
control technologies capable of achleving a higher degree of emission

reduction than NSPS, is also required. The cost-benefit analysis
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requires the documentation of the materlals, energy, and economic

penalties assoclated with the proposed and alternative control systems as

well as the environmental benefits derived from these systems,
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2.0 PARTICULATE MATTER

Paticulate matter control technologles for MSW and/or WW firing in

furnaces and boilers has been extensively examined by EPA (1979) in its

review of the NSPS for incinerators, by EPA (1982) in its Background

Information Document (BID) for nonfossil fuel fired industrial boilers,

by CARB (1984), and in the several applications for SWERF in Florida as

discussed in Attachment B. The major conclusions of these studies are

summarized below:

Three types of control devices are potentially applicable to
MSW/WW fueled facilities: electrostatic precipitators (ESP),
fabric filters, and venturi scrubbers.

Fabric filters can provide a greater degree of emission
reduction than ESP, and ESP provide a much better emission
reduction than do venturl scrubbers.

Fabric filters and veaturi scrubbers have aot been extensively
tested and proven on MSW boilers. Those which have beea in-
stalled on MSW bollers have encountered severe cperational and
malntenance problems.

The ESP is by far the most common control technique for control
of PM at these facilities, and are well proven.

Venturi scrubbers require much greater energy requirements in
order to provide adequate PM control, operating and malntenance
costs are high, and the liquid scrubber waste must be treated
and/or disposed.

ESP and fabric filters have low energy requirements and the waste
by-product can be handled in a dry manner,

ESP have been proven capable of meeting the proposed BACT
emission limit of 0.03 gr/dscf, corrected to 12% C0y. A fabric
filter would also be capable of meeting the 0.03 gr/dscf limit,
but this control technique has not been proven as reliable as the
ESP.

ESP have been used on both MSW and WW burning faciiities, and
have been proven reliable.

All operating, permitted or proposed SWERF in Florida have
selected the ESP as the PM control device.
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Based upon these conclusions, the venturi scrubber was not considered
further as PM a control alternative. The ESP is considered to be the
most rellable, proven contrcl device for PM on MSW-burning installations.
However, the veandor for the PM control device for.the proposed Collier
County SWERF has not yet been selected, and therefore, a fabric filter is

not being ruled ocut as potentially applicable to the facility.

The proposed PM BACT emission limit is 0.03 gr/dscf, corrected to 12%
COZ, for both MSW and WW firing in the combustor/boilers. This is
equivalent to a maximum of 0.10 1b/106, assuming a minimum heating value

of the MSW/WW of 4,000 Btu/lb, or 0.09 lb/lO6 Btu at 4,500 Btu/1lb.

EPA”s survey of nonfossil fuel-fired boilers (EPA, 1982) evaluated
emissions from ESP-controlled wood-fired boilers. Two boilers were found
which burned only wood or woodwaste materials (no fossil fuel).

Emissions were very similar and ranged between 0.04 and 0.10 1b/106 Beu,
The average for these boilers was approximately 0.06 1b/lO6 Btu.
Therefore, a well designed ESP should be capable of meeting the proposed
amission limit when firiag WW in the combustor/boiler. The proposed
level of control when burning WW 1s much more stringent than Florida
DER"s emission limitation for new carbonaceous fuel burning equipment,

which limits PM emissions to 0.2 1b/10%® Btu (FAC Chapter 17-2.600
(10)(b)).

EPA (1932) also surveyed operating MSW-fired bhoilers, The only test data
available were from four bollers controlled by an ESP, since these type
boilers almost exclusively use the ESP for PM control. Average PM
emissions for the four boilers ranged from 0.05 to 0.20 1b/106 Btu, with
an overall average of about 0.10 lb/lO6 Btu. Emissions were found to
decrease with increasing specific collection area {SCA) of the ESP.

SCA”s ranged from about 140 to 570 ft2/l,000 acfm,

These data show that the proposed BACT emission limit of 0.03 gr/dscf is
representative of PM emission levels achleved by currently cperating

MSW and WW-fired boilers empleying ESP. This level is also better than
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or equal to most BACT determinations for MSW-fired facllities located
throughout the U.S. CDM (1984) reported a total of five such facilities,
with two facilities permitted at 0.03 gr/dscf, one at 0.04 gr/dscf and
one at 0.05 gr/dscf. Three Lowest Achievable Emission Rate (LAER)
determinations were also reported, with one facility permitted at 0.03
gr/dscf and the other two at 0.025 gr/dscf. A recent BACT determination
in Florida for a MSW/WW fired beoilar (Bay County) also resulted in a PM
emission limit of 0.03 gr/dscf.

It 1is concluded that the ESP with an outlet grain lﬁading of 0.03
gr/dscf, corrected to 12% COy, approaches LAER and is representative of
BACT. The ESP has low energy impacts, and the environmental impacts of
PM emissions from the proposed Collier County facility, detailed in
Attachment C, ars insignificant.

A fabric filter is also capable of achieving this level of control, and
energy and environmental impacts are similar to the ESP. The only
significant questions with the fabrie filter are reliability and
maintenance. Since a vendor for the PM contrel device has not yet been
selected, Collier County desires to retaln this coatrol technique as an
option. However, In order for this coantrol technique to be selected, the
vendor will be required to substantiate the long-term rellability and
operation of the device, and guarantee PM emission levels lower thaa or

equal to the ESP.
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3.0 SULFJR DIOXIDE, SULFURIC ACID, FLUQRIDES, AND HYDROGEN CHLORIDE

There are no emission limiting standards which apply to 802, H2S0,, Fl
or HC1 emissions from MSW/WW fired boilers. NSPS have not been proposed

or promulgated, and there are no FDER emission liﬁiting standards.

Emissions of SO,, H,50,, F1 and HCl can all be controlled by the same

control technique. Sulfuric acid emissions are a function of 802

emissions; thus controlling 802 also controls HyS0,.

Pre- and post-combustion control technologies for 802 have been
devaloped for fossil fuel fired beoilers, but not for MSW or WW
combustion, primarily due to the low sulfur content of the MSW/WW fuel
and resultant low 53, emissions. Pre-combustion controls include using
low sulfur fuel and physical or chemical cleaning. MSW/WW would be
classifiezd as a low-sulfur fuel., MSW, at a maximum of 5.0 lb/ton 802
emissions, would yield about 0.625 1b/10® Btu, By comparison, high
sulfur (2.5%) coal and low sulfur (0.3%) coal would yield about 5.0
16/10% Btu and 1.0 1b/106 Btu, respectively. Physical/chemical
cleaning methods to remove sulfur from MSW/WW fuel are not known to have
been developed, primarily because there has not been a need for such
methods. <Consequently, pre-combustion sulfur, HCl and Fl1 removal from
MSW/WW is considered unnecessary and technologically infeasible at this

time.

Post-combustion contrels for 509 include wet scrubbers and dry

scrubbers, the latter requiring a PM collection device to remove the dry
waste material from the flue gases. Wet scrubbing systems developed to
date include limestone/lime, sodium and dual alkall scrubbing. Dry
scrubbing systems are based upon calecium or sodium scrubbing and
evaporation of the scrubbing medium, leaving behind a dry waste material

which can be captured In an ESP or fabric filter.

CARB (1984) presented a comprehensive review of S0,, H,80,, F1 and HCl
control technologies for SWERF. This study concluded that both wet and
dry scrubbing systems have been satisfactorlly proven for application to

MSW-fired facilities. Depending on scrubber technology and scrubbing
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media, S0, HpSO4, HCL and F1 (as HF) removal efficiencies can exceed
90 percent.

The major drawbacks of all these systems are:

©¢ The capital and annual operating costs of a wet or dry scrubbing
system is large. Malcolm Pirnie (1985) estimated annual costs of
an 50, scrubbing system for a 1,900 TPD HSW-fired faciity to
range from $4.6 million to $6.5 million. <CDM (1984) estimated
annual operating costs to range from $2.0 million to $3.2 million
for acid gas control of a 1,600 TPD facility (above base ESP
cost). Based upon these estimates, minimum costs for the
proposed Collier County SWERF (800 TPD facility) are estimated at
$1,000,000 per year. Assuming 90 percent removal of acid gases,

the annual cost per ton of pollutant removal would be:

S0, - $ 1,208/ton
F1 - $33,069%/ton
ucr = 3% 1,227/ton
Hy50, - $93,328/ton

© These systems are rarely available 100 percent of the time due to
operational problems. Costly redundancy built into the system is

required te insure 100 percent avallability.

¢ They produce large amounts of sclid and/or liquid wastes which
must be treated andfor disposed. Proper disposal to avoid

related environmental contamination is required and is costly.

o Energy usage of these systems is high, typically requiring 10 to
15 percent of the energy output of the facility.

Large amounts of water are required for the scrubber systems.

The predicted maximum impacts of 50, from the proposed facility are

extremely low (0.8 ug/m3, annual average), and well below all S0, AAQS
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{see Attachment C). Federal or State of Florida AAQS do not exlst for

HyS0,, F1 or HCI. CDM (1984) developed acceptable ambient levels for
these pollutants based upon State of New York guideliunes.

These lavels and the predicted maximum impacts of the proposed Collier

County facility are:

Averaging Acceptable Level Maximum Collier County

Pollutant Time (ug/m3) Impact (ug/m3)
fcl Annual 140 0.8

H2504 Annual 3.33 0.01

HF Annual 2.85 0.03

As shown, the maximum impacts of the proposed facility are well below

these levels,.

Considering the low emissions and associated impacts from the proposed
Collier County facility, and the significant economic penalties,
potential associated environmental impacts, and additional water and
energy requirements, utilization of a gas scrubbing system is cousidered
economically and envirconmentally unacceptable. The selected 802 and
HyoSO, BACT is firing low-sulfur solid waste fuel in the boiler. No
other operating or permitted SWERF in Florida have been required to
implement acid gas controls. Most of these facilities have the potential
to emit much greater quantities of acid gases than does the Collier
County facility. The proposed BACT emission limits for MSW burning are
as follows:

SO0, - 6.3 1b/ton

#5350, = 0.077 1b/ton

F1 - 0.23 1b/ton

HCl - 6.2 1b/ton
The proposed limits for WW burning are:

S0, - 0.2 1lb/ton
Emission estimates for H,80,, F1 and HCl are not available for WW
combustion, and therefore, no BACT emission rates are proposed for these

substances.
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4.0 NITROGEN OXIDES

NO, emissions from MSW/WW combustion processes result from the oxidation
of nitrogen compounds in the combustion air (thermal N0, ) and in the
fuel (fuel HO.). Thermal NO, formation is highly dependent on
temperature and design of the combustion unit (i.e., heat release rates,
residence time aad oxygen availability). However, according to CARB
(1984), 75 to 80 percent of the N0, generated from refuse burners is a
result of fuel NO,. Fuel NO, is influenced by the fuel nitrogen
content, combustion air distribution, and excess air. The amount of NOx
released from a specific source, both thermal and fuel, is therefore a

function of the design and operation of the combustion unit.

NO, emissions from combustion sources can potentially be reduced by
three methods:

o Reduce fuel nitrogen content

¢ Combustion design

o Flue gas denitrification
Reducing fuel nitrogen content is not presently feasible. No cost-
effective method has been found to separate out materlals in MSW which
are high In nitrogen content. Flue gas denitrification processes have
been developed, but none have been demonstrated on MSW or WW combustion
systems on a commercial scale. One process, the Selective Non-catalytic
Reduction (SNCR) method, has been applied to four refuse burning
facilities in Japan (CARB, 19834). UHowever, operating problems are
reported, reflective of the developmental status of this technology.
Flue gas denitrification processes were not considered further as BACT
for the Collier County facility due to the lack of reliable, full-scale

operating experience and the large costs associated with such a process.

No emission limiting standards or NSPS exist for NOX emissions from
MSW/WW-fired facilities. The proposed BACT for NO, emissions due to
MSW/WW firing, and the only feasible control alternative, is combustion
controls. This will include use of low excess air, limiting peak -
combustion temperatures, and good air/fuel mixing in the combustion

chamber. However, It must be considered that low excess air firing tends
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to create greater emissions of CO and VOC due to incomplete combustion.
Thus, the combustion design will attempt to limit NOX, C0 and vVOC
emissions to the greatest extent possible withia practical limits. Since
the combustor/boiler has not yet been selected, specific furnace design
information is not available. The selected vendor will be required to
incorporate state-of-the art combustion coatrols into the furnace design.
The proposed BACT emission limit is 7.2 1b/ton for MSW and 2.8 lb/ton for
WW firing.

The air quality impacts of the proposed NO, emission levels were
discussed in Attachment C. This analysis demonstrated minimal NO,
impacts as a result of operation of the proposed facility at the proposed
BACYT emission rate. This proposed BACT 1s also consistent with control
technologies and BACT determinations for all operating and permitted

SWERF in Florida.
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5.0 CARBON MONOXIDE AND VOLATILE ORGANIC COMPOUNDS

Carbon monoxide and VOC emissions from MSW/WW burning is a result of
incomplete combustion. High combustion temperatures, good mixing and
proper air/fuel ratios afford optimum control of CO and VOC. However,
high combustion temperatures and high excess air rates can lead to
greater levels of NO_, and therefore a tradeoff must exist between NO,

and CO/VOC emissions.

No emission limiting standards exist for CO and VOC emissions from MSW/WW-
fired facilities. Specific add-on technologies for control of CO have
not been developed or incorporated into operating or permitted SWERF
designs. As a result, the sz2lected BACT for the proposed facility is
good combustion coantrol and furnace design. This BACI is consistant with
CO/VOC control techniques employed at all operating or permitted SWERF in
Florida, including four facilities located in ozone nonattainment areas
(two in Hillsborough County, one in Pinellas County, and cne in Dade
County). The proposed BACT emission rate for CO is 5.0 lb/ton for MSH
and 54.0 1b/ton {maximum) or 4.5 lb/ton (average) for WW firing. The air
quality impact of the proposed CO BACT emission level is predicted to be

insignificant, as discussed in Attachment C.
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6.0 LEAD, BERYLLIUM AND ARSENIC

As discussed in Attachment B, small quantities of Pb, Be and As are
present in MSW and WW, and a portlon of these metals will be volatilized
and thea condensed or absorbed upon other particulates contained in the
flue gas exhaust stream. Thus, control of particulate matter will also
control these trace metals., No emission limiting standards have been
promulgated or proposed to restrict emissions of these trace metals from
MSW/WW-fired boilers.

As discussed in Section 2.0 of this attachmeat, the ESP or fabric filter
was selected as BACT for coantrol of PH emssions. For the same reasoas
discussed therein, the ESP or fabric filter is also selacted as BACT for

these trace metal emissions. The proposed BACT emission rates are as

follows:
MSW == Pb - 0.3 1lb/ton
Be - 56 x 107% 1b/ton
As - 0.0088 1b/ton
WW == Pb - 0.00104 1lb/ton
Be - 3.97 x 1078 1b/ton
As ~ 0.000244 1b/ron

The maximum predicted impact of Pb emissions at the BACT emission rate is
small and well below the AAQS (see Attachment C). No Florida AAQS exist
for Be or As, although the State of New York has established an AAQS of
0.01 ug/m3, menthly average, for Be, The maximum predicted 24-hour
impact of Be due to the proposed Collier County facility is 0.000065
ug/m3, well below the New York State standard. This impact is
insignificant.
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7.0 MERCURY

As discussed in Attachment B, emissions of Hg from MSW/WW combustion will
occur primarily in the gaseous phase, and therefore will not be
controlled by the ESP or fabric filter. No known'technology currently
exists to remove trace quantities of Hg in flue gas streams. Therefore,
no further controls are proposed for iig emissions. No emission limiting
standards for Hg emissions from iHSW/WW-fired facilities exist. The
proposed BACT emission rate is 0.013 lb/ton for MSW. No emission factor

is available for WW firing.

An AAQS has not been established for Hg. However, EPA {1984b) developed
a guideline level of 1.0 ug/m3, 30~day average, as part of the
development of the NESHAPS for Hg. (The NESHAPS for Hg doas not apply teo
the proposed Collier County SWERF because sewage sludge will not be
burned at the facility). The predicted maximum impact of the proposed
Collier County facility Is 0.015 ug/m3, 24-hour average. This short-
term maximum Is well below the 30-day average guideline, and impacts of

g emissions are considered insignificant.
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8.0 ES5P DESIGN INFORMATION

The vendor for the PM control device (ESP or fabric filter) has not yet
been selected, and therefore specific design information 1s not available
at this time. Such data will be supplied to Florida DER for review and
approval upon receipt of information from the vendor and prior to

construction of the control device.
Basic criteria which the control device will need to be designed for can

be derived from available test data and literature. These criteria are

described below.

INLET PARTICULATE LOADING

Boiler gridsct

Fuel Iype Reference 16/108 gru @ 12% Co,

MSW Overteed EPA, 1982 3.386 1.60
Stoker

MSW Waterwall CARB, 1984 0.68 - 6.2 0.33 = 3.5

RDF Snreader CARB, 1984 2.8 - 14,2 2,6 - 8.5

toker

W Spreader EPA, 1932 4.88 - 6.87 2,17 - 3,06

Stoker

INLET PARTICLE SIZE DISTRIBUTIOHN

Weight Percent Less than Stated Size

Boiler
Fuel Type Reference 10 um 5 um 2 um 1 um 0.5 um 0.2 um
MSW Mass-burn CARB, 1934 38-98 28-96 24-93 20-86 16-70 16-50

w/recip. grate

RDF Spreader CARB, 1984 95 87 70 55 40 --

Stoker
MSw Mass-burn EPA, 1982 35-45 32-40 25-34 20-30 3-17 -
&0DF/ Suspension EP4A, 1982 35 18 6 2 1.4 --
Coal
Wi Spreader EPA, 1982 52 30 21 15 - -

Stoker
D-14
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FLYASH RESISTIVITY (ohm-cm)

MSW - (CARB, 1984): 1010 o 101l @ 4500 F

MSW ~ (EPA, 1982):  10% to 1012 @ 300 to 400° F
wW - (EPA, 1982): 10% to 1013

RDF - (EPA, 1982): 108 to 10l!

FLUE GAS CONDITIONS AT ESP INLET (APPROXIMATE)

Temperature: 400 to 450° F
Gas Flow rate: 52,850 dscfm each unit

Moisture: 157

COWTROL EFFICIENCY

All efficiencies based upon proposed emission limit of 0.03 gr/dscf @ 127
€0y, equal approximately to 0.10 lb/lO6 Btu or 0.815 1lb/ton

1)

2)

3

MSW/Mass burn facility
Highest inlat loading estimated at 6.2 1b/10° Btu or 3.5 gr/dscf
Grain loading basis: (3.5 - 0.03)/3.5 = 99.1%
Heat inmput basis: (6.2 - 0.10)}/6.2 = 98.4%

Refuse—-derived fuel facility
iighest inlet loading estimated at 14.2 1b/10% Bru or 8.5 gr/dscf
Grain loading basis: (8.5 ~ 0.03)/8.5 = 99.6%
Heat input basis: (14.2 - 0.10)/14.2 = 99.3%

WW/Mass—burn facility
Highest inlet loading estimated at 6.87 1b/106 Btu or 3.06 gr/dscf
Grain loading basis: (3.06 -~ 0.03)/3.06 = 99.0%
Heat input basis: (6.87 - 0.10)/6.87 = 98.5%
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ATTACHMENT E
ADDITIONAL IMPACT ANALYSIS

1.0 REQUIREMENTS

PSD regulations require that all new or modified sourcas assess impacts
upon visibility, soils, vegetation, and growth assoclated with the

proposed project. These analyses are to be conducted primarily for PSD
Class I areas, for each pollutant emitted in significant quantities and

subject to PSD review requirements.



2.0 TIMPACTS UPON VISIBIITY
This section discusses the results of the EPA Level-1 visibility

screening analysis for the proposed Collier County SWERF. The analysis
addresses impacts upon the Everglades National Park (ENP) Class I area.
ENP is located 35 km to the south-southeast of the proposed faecllity
site, The Level-l visibility screening analysls 1s a very conservative
analysis designed to identify whether emissions from a proposed facility
would have the potential to adversely affect visibility. TIf the
screening criteria are not exceeded, the proposed facility is not likely
to cause adverse visibility impairment, and further analysis becomes

unnecessary.

The Level-1 visibility screening analysis is described in Workbook for

Estimating Visibility Impairment (EPA, 1980b). The followlng parameters

are calculated in the Level-1 visibility analysis: C1 - plume contrast
agalnst the sky; Cy —‘plume contrast against terrain; and C5 - the
change in sky terraln coatrast caused by primary and secondary aerosols.
If the absolute value of any of these parameters exceeds 0.10, then the
source fails the Level-1 test and must proceed to the refined, Level-2

analysis.

The pertinent input parameters and results of the Level-1 analysis were

as follows:

0.296 metric TPD

0

Qpart = 0.326 TPD

Qgp2 = 2.52 TPD = 2.29 metric TPD
Qnoz = 2.88 TPD = 2.62 metric TPD
x = 35km

Sigma, = 70 m
p = 1.02 x 10

t,o = 25 km

Toare = 0.030
TNOZ = 0.045
Taerosol = 8.73 x 1074

C; = 0.018
C, = 0.015
C3 = 0.00032
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Tha results of the Level-1 calculation show the absolute value of all
three visibility parameters to be well below the Level-l criteria of
0.10. Therefore the proposed Collier County SWERF is considered not to
cause any visibility impairment at the ENP Class I area.
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3.0 SOILS AND VEGETATION IMPACT ANALYSIS

The air quality analysis presented in Attachment C demonstrates that the

proposed Collier County facility will have very low or insignificant
impacts on ambient alr quality levels Iin the vicinity of the site and in
the ENP Class I area. The maximum air quality impacts of criteria
pollutants (i.e., PM, SO, 6 NO,, CO and Pb) in the vicinity of the site
are predicted to be less than significant impact levels (except for $0,)
and less than 6 percent of any AAQS (except for 502, for which maximum

impacts will be less than 30 percent of the AAQS).

Maximum impacts of the proposed Collier County SWERF are also less than
10 percent of the PSD Class II allowable increments. Maximum impacts for

other regulated pollutants are also predicted to be insignificant {see
Attachments C and D).

Maximum predicted impacts of SO, and PM in the ENP Class I area are
predicted to be less than 40 percent of any allowable Class I increments,
and less than significant impact levels. On the basis of these results,
impacts to soils and vegetation in the vicinity of the site and at the

ENP Class I area are considered to be insignificant.




COL.ATT,E.5
9/02/85

4.0 GROWTH ANALYSIS

The proposed Collier County SWERF will employ less than 60 persons. The
majority of these personnel requirements will originate from within the
local labor force, and no significant iancrease in population due to the

proposed facility is expected to occur.

The construction and operation of the proposed facility is not expected
to have an effect on industrial and commercial development. A small
increase in truck traffic teo the site is expected to occur as solid waste
and wood waste quantities increase. However, the majority of this
increase would be expected without operation of the proposed facility.

No net significant change in employment, population, housing, or
commercial/industrial development will be expected due to the proposed

project,
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LISTING OF S0, EMISSION SOURCES IN COLLIER COUNTY
(ASPHALT PLANTS)

2

UTM Location S50, Emissions
Plant Name East Nerth (Tons/Year)
Better Reoads 421,98 2899.408 10.4
Brisson Enterprises 424.0 2893.15 6.0
Mac Asphalt 429.2 2898.8 25.0
General Asphalt 467.1 2905.6 82.0



The following references are on file in FDER's Bureau of Air
Quality Management:

Camp, Dresser & McKee, Inc. 1984, Solid Waste Energy Recovery
Facility - Application for Power Plant Site Certification,

Hillsborough County Board of County Commissions.

California Air Resources Board., 1984. Air Pollution Control at
Resource Recovery Facilities.

Henningson, Durham & Richardsom. 1985b. Air Emissions Modification,
Pinellas County Resource Recovery Facility.

A.D. Little, Inc. 1981. Municipal Incinerator Emissions Estimates.
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Subpart Db—Standards of
Performance for Industrial-
Commerclal-Institutional Steam
Generating Units

§ 60.40b Applicability and definition of
affected facility.

(a) The affected facility to which this
subpart applies is each industrial-
commercial-institutional steam
generating unit for which construction.
modification, or reconstruction is
commenced after June 19, 1984 and
which has a heal input capacity from
fuels combusted in the steam generating
unit of more than 29 MW {100 million
Btu/hour).

(b} Coal-fired industrial-commercial-
institutional steam generating units
meeling both the applicability
requirements under this subpart and the
applicability requirements under
Subpart D {Standards of performance
{or fossil fuel-fired steam generators;

§ 60.40) are subject to the particulate
matter and nitrogen oxides standards
under this subpart and the sulfur dioxide
standards under Subpart D {§ 60.43).

() Oil-fired industrial-commercial-
institutional steam generating units
meeting both the applicability
requirements under this subpart and the
applicability requirements under
Subpart D (Standards of performance
for fossil fuel-fired steam generators;

§ 60.40) are subject to the nitrogen
oxides standards under this subpart and
the sulfur dioxide and #articulate matter
standarda under Subpart D {§ 60.42 and
§ 60.43),

(d) Industrial-commercial-institutional
8team generating units meeting the
applicability requirements under this
subpart and the applicability
requirements under Subpart |
{Standards of performance for
petroleum refineries; § 60.104) are
subject to the particulale mutter and
nitrogen oxides standards under this
subpart and the sulfur dioxide standards
vnder Subpart | (§ 60.104).

{v] Steam generating units meeting the
applicability requirements under
Subpart Da (Standards of performance
tor electric utility steam generating
units; § 60.40a) are not subject to ths
sulipart,

§ 60.41b Definitions.

As used in this subpart, all terms not
deflined herein shall have the meaning
given them in the Act and in Subpart A
of this part.

“Annual capacity factor” means the
ratio between the actual heat inputto a
rteam generating unit from the fuels
listed in § 80.42b{a) or § 60.42b(a). as
applicable. during a calendar year and
the potentinl heat input to the stecam

generating unit from all fuels had it been
operated for 8,760 hours at the maximum
design heat input capacity.

“By-product/wasie” means any
substance produced during an industrial
process which is not produced for the
primary purpose of being combusted,
but which is ultimately combusted in a
steamn generating unit for heat recovery
or for disposal.

“Coal" means all solid fuels classified
as anthracite, bituminous,
subibituminous, or lignile by the
American Society of Testing and
Materials (ASTM Specification D 388-
66). Coal-derived synthetic fuels,
including but not limited to solvent
refined coal, gasified coal and coal-
water mixlures, are included in this
definition for the purposes of this
subpart.

“Combined cycle steam generating
unit” means a steam generation unit in
which exhaust gases from a gas turbine
are introduced into a steam generating
unit.

“Distillate o0il" means fuel oils number
1 and 2, as defined by the American
Society of Testing and Materials [ASTM
bumner fuel specification D 398).

“Fluidized bed combustion steam
generating unit” means a steam
generating unit which combusts fuel on
a bed of sorbent or inert material which
is auspended or fluidized by a stream of
air.

“Full capacity” means operation of
the sieam generating unit at 90 percent

"or more of the maximum design heat

input capacity.

“Heat {nput" means heat derived from
combustion of fuel in a steam generating
unit and does not include the heat input
from preheated gases, such as gas
turbine exhaust supplied to a steam
generator for heat recovery.

“Heat input capacity” means the
ability of a steam generating urit to
combust a stated maximum amount of
fuel. as determined by the physical
design and characteristics of the steam
generating unit.

“Industrial-commercial-institutional
steam generating unit” means any steam
generating unit not covered under
Subpart Da (Standards of performance
for electric utility steam generating
units).

“Lignite” means a type of coal
classified as lignite A or lignite B by the
American Saciely of Testing and
Materials (ASTM Specification D 388~
66),

“"Mass-feed stoker steam generating
unil” means a ateam generating unit
where solid fuel is introduced directly
into a refort or is fed directly onto a
grate where it is combusted,

“Municipal-lype wasle” means paper,
woad, yard wastes, food wastes,
plastics, leather, rubber, and other
combustible materials, and
noncoembustible materials such as glass
and rock, or any mixture of these
materials.

“"Natural gas' means natural gas and
all gaseous byproducts/wastes which
contain less than 10 percent carbon
monoxide (by volume).

“Qil" means a liquid fuel derived from
petroleum, including distillate and
residual oil.

“Pulverized coal-fired steam
generating unit” means a steam
generating unit in which pulverized coat
is introduced inlo an air stream that
carries the coal to the combustion
chamber of the steam generating unit
whetre it is fired in gsuspension.

“Residual oil"” means fuel oils number
4, 5 and 6, as defined by the American
Saciety of Testing and Materials ([ASTM
burner fuel specification D 396). For the
purpoaes of this subpart, residual oil
also includes all liquid by-products/
wasdtes.

“Solid waste” means any fuel which
contains more than 50 weight percent
municipal-type waste or combustible
material derived from municipal-1ype
wasle.

“Spreader stoker steam generating
unit" means a steam generating unit in
which solid fuel is introduced to the
combustion zone by a mechanism that
throws the fuel anto a grate from above,
Combustion take place both in
suspension and on the grate.

“Steam generating unit” means a
device which combusts fuel to produce
steam or heated water, including steam
generating units which combust Fuel and
are part of a cogeneration system, a
combined cycle system, or an
incinerator with a heat recovery steam
generaling unit.

“Steam generating unit operating day’
means 8 24-hour period between 12:01
a.m. and 12:00 midnight during which
any fuel is combusted in the steam
generating unit. It is not necessary for
fuel to be combusted coatinuously for
the entire 24-hour period.

"Wet scrubber system™ means any
emission control device which uses an
aqueous atream or slurry injected into
the scrubbing chamber to control
emissions of particulate matter or sulfur
dioxide.

“"Wood™ means wood, wood residue,
bark, or any derivative fuel or residue
thereof, in any form, including but not
limited to. sawdust, sanderdust, wood
chips, screps, slabs, millings, shavings.
and processed pellets made from wood
or other forest residues.
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§60.42b Standards for particulate matter.

(a} On and after the date on which the
performance test required to be
conducted under § 60.8 is completed, no
owner or operator of an affected facility
which combusts coal, wood, or solid
wasle, or simultaneously combusts
mixtures of these fuels with or without
other fuels, shall cause to be discharged
into the atmosphere from that affected
facility any gases which contain
particulate mafter in excess of the
following emission limits, except as
provided under paragraph {b) of this
section:

Parbculate
matter
STREMON T
TN
Slammnwwwm pot ocie heat
nput (B
meihon By
heat mput)
M Coal. . 22 (0 05)
(2} Wood or sokd wasts . 43 {0 10}
{3) Motures mokudng wood,
provded under peragraph (c) of thes
BON e s et ] 43 (010

(b) On and after the date on which the
performance test required to be
conducted under § 60.8 is completed. no
owmer or operator of an affected facility
which has a heat input capacity of 73
MW {250 million Btu/hour} or less and
which combusts coal, wood, or solid
waste, or simultaneously combusts
mixtures of these fuels with or without
other fuels and which has an annual
sapacity factor {orcodl, wood, or solid

wasle, or any mixtures of these fuels of -.

30 percent {0.30) or less, and who has a
Federal, State, or local permit which
limits operation of the facility to an
annual capacity factor of 30 percent
(0.30) or less for these fuels or fuel
mixtures, shall cause to be discharged
into the atmosphere from that facility
any gases which contain particulate
matter in excess of 86 nanograms per
joule (0.20 Ib/million Btu) heat input.
{c} Except as provided under
paragraph (b} of this section, on and
after the date on which the performance
lest required to be conducted under

§ 60.8 is completed. no owner or
operator of an affected facility which
combusts coal with wood, solid waste or
other fuels, which has en annual
capacily Tactor for wood, solid waste or
other fuels of more than 5 percent (0.05),
and which is subject to a Federal, State
ot local permit which specifies that
during the operation of the affected
facility. the affected facility will achieve
an annual capacily factor for wood,
solid waste, or other fuels of more than 5
percent (0.05), shall cause to be
discharged from that affected facility
any gases which contain particulate

matter in excess of 43 nanograms per
joule (0.10 Ib/million Btu) heat input, as
required by paragraph (a)(3} of this
section. An affected facility which
combusts coal with wood, solid waste or
other fuels and which either has an
annual capacity factor for wood, solid
waste or other fuels of 5 percent (0.05) or
less, or which is not subject to a Federal,
State or local permil which specifies

that during the operation of the allected
facility, the affected facility will achieve
an annual capacity factor for wood,
sclid waste, or other fuels of more than 5
percent [0.05). is subject to the 22
nanograms per joule (0.05 Ib/million Btu)
heat input emission limit under
paragraph (2)(1} of this section.

{d]) For the purposes of this section,
the annual capacity factor shall be
determined by dividing the actual heat
input to the steam generating unit during
the calendar year from the combustion
of coal, wood. or solid waste, or any
mixture of these fuels, by the potential
heat input from all fuels if the steam-
generating unit had been operated for
8,760 hours at the maximum design heat
input capacity. -

(e} On and after the date the
particulate matter performance test
required to be conducted under § 80.8 is
completed, no owner or operator of an
affected facility subject to the
particulate matter emission limits under
paragraphs {a) or (b) of this section shall
cause to be discharged into the
atmosphere any gases which exhibit
greater than 20 percent opacity (6-
minute average).

£ 60.43b Standards for nitrogen oxides.

(a) On and after the date on which the
initial performance test required to be
conducted under § 60.8 is completed, no
owner or operator of an affected facility
subject to the provisions of this section
which combusts coal, oil. or natural gas,
or simultaneously combusts mixtures of
these fuels with or without other fuels.

shall cause to be dischargedinto the - "Hz is the heat input from combustion of

atmosphere from that affected facility

-any gases which contain nitrogen oxides

in excess of the following emission
limits, except as provided under
paragraph {e) of this section:

MTVtS RAROQIAM Der joule
heat gt B/ malbon Biu
heat nput)

Fuei/steam generatng unit
trpe

(1) Nature! gas and datilale ofl | 43 (0 10),
{2} Rewduml od,
() 035 wenght percent nitro- | 129 {0.30).
goen or s

(n) Grasater than 035 weght | 172 (0 40),

percant nitrogen
(D Coal (othar than wgnite):
() Mass-teed stoher... .. ... | 215 (0.50).
(5) Spreader stoher and fund- | 258 (D 80).
Ted bad COmbusbon.

301 {0.70)

Nirogen oxiie eMmueson

mita nanograms pev [ouls

hast input {Ib/methon Blu
hest i

Funl/ steam genacating unit
type o)

(4) Ligrite, all units axcept (5)....] 258 {0.80).
(5) Lignite mined in  North | 340 (0.80).
Dakota, South Dskola, or
Montana and combusied In
8 wlag lap hunece.

{6) Moures of natursl gas or | 129 {0.30).
dhbiale o with wood of
sokd waste.

{7} Mixtures of coal, o, or nal- | Apphcable  emisson Kt
wal gas with wood, sobd for coml. od. or natursl
washe, oOf Ay other Oks &3 aledt above Or a8
{other than (S)). delerminaed pursusm o

paragraph (b).

(b) On and after the date on which the
initial performance test required to be
conducted under § 60.8 is completed. no
owner or operator of an affected facility
which simultaneously combusts
mixtures of coal, cil, or natural gas, with
or without any other fuel, shall cause to
be discharged into the atmosphere from
that affected facility any gases which
contain nitrogen oxides in excess of a
limit determined by use of the following
formula:

Ewox={43Ha+129Hu+1
72Hv+215Hw +258Hx + 301 Hy + 340Hz)/
Ht

where:

Eyo. i8 the nitrogen oxides emission limit
(nanograms per joule),

Hs is the heat input from combustion of
natural ga# or oil subject to the 43
nanogram per joule standard.

Hu is the heat input from combustion of il or
mixtures of natural gas with wood or
solid waste subject to the 129 nanogram

" per joule standerd.

Hyv is the heat input from combustion of oil
subject to the 172 nanogram per joule
standard.

Hw is the heat input from combustion of coal
subject to the 215 nanogram per joule
standard. .

Hx is the heat input from combustion of coal
subject to the 258 nanogram per joule
standard,

Hy i& the heat input from combustion of
pulverized coal subject ta the 301

_nanogram per joule standard. -
lignite subject to the 340 nanogram per
joule standard.

Ht is the total heat input to the steam
generating unit from combustion of coal,
oil, or natural gas.

(c} On and after the date on which the
performance test required to be
conducted under § 80.8 is completed,
any owner or operator of an affected
facility which simultaneously combusts
coal, oil or natural gas in a mixture with
a liquid by-product/waste or with a
toxic, corrosive or reactive hazardous
waste [as defined by 40 CFR Part 261)
may pelition the Administrator to
establish a nitrogen oxides emission
limit which shal! apply specifically to




25148

Federal Register / Vol. 49, No. 118 / Tuesday, June 19. 1984 / Proposed Rules

o mmmty e s s e E ey . -

that affected facility when the liquid by-
product waste or the hazardous waste is
combusted. The pelition submitted by
the owner or aperator of the affected
facility shall include aufficient end
appropriate data on nitrogen oxides
emissions from the aflected facility,
waste destruction efficiencies, waste
composition [including nitrogen
content), and combustion conditions to
allow the Administrator to determine if
the alfected facility is able to comply
with the nitrogen oxides emission limits
under paragraphs (a) and (b} of this
section when coal. oil or natural gas are
combusted in the steam generating unit,
but is unable to comply with the
emission limits in paragraphs (a) and (b]
of this seclion when:

{1) Liquid by-product/waste with a
high nitrogen content is combusted
under the same combustion conditions
which were used to achieve compliance
with the emission limits under
paragraphs (a} and (b) of this section
when coal, oil. or natural gas was fired:;
or

(2} Toxic, corrosive, or reactive
hazardous waste is combusted in the
affected facility, pursuant to thermal
destruction efficiency requirements for
hazardous waste as specified in an
applicable Federal, State or local permit
which requires combustion conditions
which preclude compliance with the
nitrogen oxides emission limits under
paragraphs () and _Eb) of this section.
If a site specific nitrogen oxide emission
limit is approved by the Administrator,
it will be established at the nitrogen
oxide emission level achieved when the
affected facility was firing liquid by-
product/waste at combustion conditions
which were used to achieve compliance
with the emision limits under paragraph
(a) or {b) of this sectrion when coal, oil
or natural gas is fired, or at the nitrogen
oxide emission level achieved when
toxic, corrasive, or reactive hazardous
waste is combusted in the affected
facilily during a test burn to determine
the thermal destruction efficiency of
hazardous waste as specified in an
applicable Federal, State, or local permit
which requires thermal destruction of
hazardous waste.

(d) Modification of a facility, as
defined in § 60.15, shall not, by itself.
subject the facility to the requirements
of this section limiting nitrogen oxides
emissions.

(e) Any affected facility which has an
annual capacily utilization factar for
coal, oil, or nstural gas or any mixture of
these fuels of 5 percent {0.05] or less,
and which is subject to a Federal, State.
or local permit which limits operation of
the facility to an annual capacity factor

of 5 percent (0.05) or less for these fuels
is not subject to the requirements of this
aeclion,

§ 60.44b Compliance and performance
testing.

(a) The particulate matter emission
standards under § 80.42b and the
nitrogen oxides emission standards
under § 680.42b apply at all times except
during periods of startup, shutdown, or
malfunction.

(b) Compliance with the particulate
matter emission standards under
§ 60.42b shall be determined through
petformance testing as described in
paragraph (d) of this section.

{c) Compliance with the nitrogen
oxides emission limits under § 80.43b
shali be determined through
performance testing as described in
paragraph {e)(1} or [(e}{2) of this section,
as applicable,

{d) The following procedures and
reference methods are used to determine
compliance with the standards for
particutate matter emissions under
§ 60.42b.

(1) Reference Method 3 is used for gas
analysis when applying Reference
Metheod 5 or Reference Method 17,

(2) Reference Method 5 or Reference
Method 17 shall be used to measure the
concentration of particulate matter and
the associated moisture content as
fallows:

(i) Reference Methed 5 shall be used
at affected factlities without wet

..scrubber systems; and

{ii) Reference Method 17 shall be used
at facilities with or without wet
scrubber systems provided that the
stack gas temperature at the sampling
location does not exceed an average
ternperature of 180°C (320°F).

(3) Reference Method 1 is used to
select the sampling site and the number
of traverse sampling points. The
sampling time for each run is at least 120
minutes and the minimum sampling
volume is 1.7 dscm (B0 dscf) except that
smailer sampling times or volumes,
when neceassitated by process variables
or other factors, may be approved by the
Administrator.

(4] For Reference Method 5 the
temperature of the sample gas in the
probe and filter holder is monitored and
is maintained at 160°C (320°F).

(5} For determination of particulate
emissions, the oxygen or carbon dioxide
sample is obtained simulteneously with
each run of Reference Method 5 or
Reference Method 17 by traversing the
duct at the sampling location.

(8) For each run using Reference
Method 5 or Reference Method 17, the
emisgion rate expressed in nanograms
per joule heat input is determined using:

- breakdowns, repairs. calibration checks,

e

!

(i) The oxygen or carbon dioxide
measurements and particulate matter ;
measurements oblained under this &
section, 2:
(ii} The dry basis F, factor, and 4

¥

(iii) The dry basis emission rate
calculation procedure contained in
Reference Method 18 [Appendix A).

{7) Reference Method 9 is used for
determining the opacity of stack
emissions.

(e} The following procedures are used
in performance testing to determine
compliance with the emigsion limits for
nitrogen oxides required under § 60.43Db:

(1) For affected facilities having an
annual capacity factor for the fuels
listed in § 60.43b(a) of 30 percent {0.30)
or less, the owner or operator shall
conduct & 30-day performance test using
& chemiluminescent nitrogen oxides
monitar following the procedures
prescribed in § 60.8;

{2} For affected facilities having an
annual capacity factor for the fuels
listed in § 80.43b(a} greater than 30
percent {0.30), the owner or operator
shall conduct the performance test as
required under § 60.8 using the
continuous system for monitoring
nitrogen oxides under § 60.45b{b}. The
nitrogen oxides emissions from the
steam generating unit shall be monitored
for 30 successive steam generating unit
operating days after initial startup and a
30-day average nitrogen oxide emission
rate is calculated based on the hourly
nitrogen oxide emissions recorded by
the monitoring system for the preceding
720 hours of bailer operation.

§ 60.45h- Emlssion monitoring.

() The owner or operator of an
affected facility subject to the opacity
atandard under § 60.42b shall install,
calibrate, maintain and operate a
continuous monitoring system for
measuring the opacity of emiesions
discharged to the.atmosphere and -
record the output of the system.

{(b) Except as provided in paragraph
{g) of this section, the owner or operator
of an affected facility subject to the
nitrogen oxides standard of § 60.43b
shall install, calibrate, maintain, ang
operate a continuous monitoring system
for measuring nitrogen oxides emissions
discharged to the atmosphere and
record the output of the system.

(c) The continuous monitoring systems
required under paragraph (b) of this
section shal] be operated and data
recorded during all periods of operation
of the affected facility, including periods
of startup, shutdown, or malfunction.
except for continuous monitoring system

and zero and span adjustments.
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2.1 REFUSE INCINERATION
2.1.1 Process Description !

The most common types of incinerators consist of a refractory-lined chamber with a grate upon which refuse
is burned. In some newer incinerators water-walled furnaces are used. Combustion products are formed by
heating and burning of refuse on the grate. In most cases, since insufficient underfire {undergrate) air is provided
to enable complete combustion, additional over-fire air is admitted above the burning waste to promote complete
gav-phase combustion. In multiple-chamber incinerators, gases from the primary chamber flow to a smal
secondary mixing chamber where more air is admitted, and more complete uxidation occurs, As much as 300
percent excess air may be supplied in order 1o promote oxidation of combustibles. Auxiliary burners are
sometimes installed in the mixing chamber to increase the combustion temperature. Many small-size incinerators
are single-chamber units in which gases are vented from the primary combustion chamber directly into the
exhaust stack. Single-chamber incinerators of this type do not meet modern air pollution codes,

2.1.2 Definitions of Incinerator Categories!

No exact definitions of incinerator size categories exist, but for this report the following general categories
and descriptions have been selected:

L. Municipal incinerators — Multiple-chamber units often have capacities greater than 50 tons (45.3 MT) per
day and are usuelly equipped with automatic charging mechanisms, temperature conirols, and movable
grate systems. Municipal incinerators are also usually equipped with some type of particulate control
device, such as &« spray chamber or electrostatic precipitator.

2. Indusirial/commercial incinerators — The capacities of these units cover a wide range, generslly between
50 and 4,000 pounds (22.7 and 1,800 kilograms) per hour. Of either single- or multiple-chamber design,
these units are often manually charged and intermittently operated. Some industrial incinerators are
similar to municipal incinerators in size and design. Better designed emission control systems include gas -
fired afterburners or scrubbing, or both.

3. Trench incinerators — A trench incinerator is designed for the combustion of wastes having relatively high
hest content and low ash content. The design of the unit is simple: a U-shaped combustion chamber is
formed by the sides and bottom of the pit and air is supplied from nozzles slong the top of the pit. The
nozzles are directed at an angle below the horizontal to provide a curtain of air across the top of the pit and

- 1o provide air for combustion in the pit. The trench incinerator is not as efficient for burning wastes as the
municipal multiple-chamber unit, except where careful precautions are taken to use it for disposal of low-
ash, high-heat-content refuse, and where special attention is paid to proper operation. Low construction
and operating coats have resulted in the use of this incinerator to dispose of materials other than those for
which it was originally designed. Emission factors for trench incinerators used to burn three such
materials’ are included in Table 2.1-1.

4. Domestic incinerators — This category includes incinerators marketed for residential use. Fairly simplean

design, they may have single or multiple chambers and usually are equipped with an auxiliary burner 10
aid combustion,

5. Fluefed incinerators — These units, commonly found in large apartment houses, are characterized by 1he
charging method of dropping refuse down the incinerator flue and into the combustion chamber, Modifind
flue-fed incinerators utilize alterburners and draft controls tu imprave combustion efficiency und raduce
emissions.

12/77 _ Solid Waste Disposal 2.1-1
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Table 2.1-1. EMISSION FACTORS FOR REFUSE INCINERATORS WITHOUT CONTROLS®
EMISSION FACTOR RATING: A

Particulates Sultur oxides? Carbon monoxide Organice® Nitrogen oxidesd
Incinerator type Ib/ton kg/MT Ib/ton kg/MT Ib/ton kg/MT Ib/tan kg/MT Ib/ton kg/MT
Municipal®
Multiple chamber, uncontrolled 30 15 25 1.25 35 17.5 15 0.75 3 15
With settling chamber and 14 7 25 1.25 35 175 15 0.75 3 15
water spray system'
Industrial/commercial
Multiple chamberd 7 35 2.5h 1.25 10 5 3 1.5 3 15
Single chamber' 15 75 250 1.25 20 10 15 75 2 1
Trench
Wood 13 6.5 0.1k 0.05 NA! NA NA NA 4 2
Rubber tires 138 69 NA NA NA NA NA - NA . NA NA
Municipal refuse . 37 185 2.5h 1.25 NA NA NA NA NA NA
Controlled air™ 1.4 0.7 15 0.75 Neg Neg Neg Neg 10 2
Flue-fed single chamber” 30 15 0.5 0.25 20 10 15 75 3 15
Flue-fed (modified)®-P 6 3 05 0.25 10 5 3 15 10 5
Domestic single chamber =
Without primary burnerd 35 176 0.5 0.25 300 150 100 50 1 05
With primary burner’ 7 35 05 .25 Neg Neg 2 1 2 1
PathologicaP 8 4 Neg Neg Neg Neg Neg Neg 15
3 Average factors given bated on EPA procedures far incinerater stack testing. | Reference 7.
bExpressu:I as sulfur dioxide. "Esased on data for wood combustion in conical burners.
CExpressed as methane. } Not svailable.
9E xpressed a3 nitrogen dioxide. MReference 9.
®Reflerences 5 and 8 through 14, PReferences 3, 10, 11, 13, 15, and 186.
'Most municipal incinerstors are equipped with at least this much control: see Table Owith afterburners and draft controts.
2.1-2 for sppropeate efficiencies for other controls, . PReferences 3, 11, and 15.
IR efevences 3,5, 10, 13, and 15. TReferences 5 and 10.
Pgased on munscipal incinerator data, "Reference 5.
" Refersnces 3. 5. 10, and 15, $References Jand 9.
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6. Pathological inanerators — These are incinerators used to dispose of animal remains and other organic
material of high moisture content. Generally, these units are in a size range of 50 to 100 pounds (22.7 1o
45.4 kilograms} per hour. Wastes are burned on the hearth in the combustion chamber. The units are
equipped with combustion controls and afterburners to ensure good combustion and minimal emissions.

7. Controlled air incinerators — These units operate on a controlled combustion principle in which the waste
is burned in the absence of sufficient oxygen for complete combustion in the main chamber. This process
generates a highly combustible gas mixture that is then burned with excess air in a secondary chamber,
resuiting in efficient combustion. These units are usually equipped with automatic charging mechanisms
and are characterized by the high effluent temperatures reached at the exit of the incinerators,

2.1.3 Emissions and Controls!

Operating conditions, refuse composition, and basic incinerator design have a pronounced effect on
emissions. The manner in which air is supplied to the combustion chamber or chambers has, among all the
parsmeters, the greatest effect on the quantity of particulate emissions. Air may be introduced from beneath the
chamber, from the side, or from the top of the combustion area. As underfire air is increased, and increase in ly-
ash emissions occurs. Erratic refuse charging causes a disruption of the combustion bed and a subsequent release
of large quantities of particulates. Large quantities of uncombusted particulate matter and carbon monoxide are
also emitted for an extended period after charging of batch-fed units because of interruptions in the combustion
process. In continuously fed units, furnace particulate emissions are strongly dependent upon grate type. The use
of rotary kiln and reciprocating grates results in higher particulate emissions than the use of rocking or traveling
grates.!* Emissions of oxides of sulfur are dependent on the sulfur content of the refuse. Carbon monoxide and
unburned hydrocarbon emissions may be significant and are caused by poor combustion resulting from improper
incinerator design or operating conditions. Nitrogen oxide emissions increase with an increase in the temperature
of the combustion zone, an increase in the residence time in the combustion zone before quenching, and an

. - . . . . . . .
increase in the excess air rates to the point where dilution cooling overcomes the effect of increased oxygen
concentration,'*

Hydrochloric acid emissions were found to approximate 1.0 Ib/ton of feed in early work!4 and 1.8 Ib/ton in
more recent work.?’ The level can be sharply increased in areas where large quantities of plastics are consumed.
Methane levels found in recent work?®? range from 0.04 to 0.4 Ib/ton of feed.

Table 2.1-2 lists the relative collection efficiencies of particulate control equipment used for municipal
incinerators. This control equipment has little effect on gaseous emissions. Table 2.1-1 summarizes the
uncontrolled emission factors for the various types of incinerators previously discussed.

Table 2.1-2, COLLECTION EFFICIENCIES FOR VARIOUS TYPES OF
MUNICIPAL INCINERATION PARTICULATE CONTROL SYSTEMS?

Type of system Efficiency, %

Settling chamber 0to 30
Settling chamber and water spray 30 to 80
Wettad baffles 80

Mechanical coliector 30 to 80
Scrubber B0 to 86
Electrostatic precipitator 90 to 96
Fabric filter 97 10 99

Qeferences 3.5.6,and 17 through 21.

12/77 Solid Waste Disposal - 2.1-3
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1.6 WOOD WASTE COMBUSTION IN BOILERS

1.6.1 Gener:all_3

The burning of wood waste in boilers is mostly confined to
those industries where it is available as a byproduet. It is
burned both to obtain heat energy and to alleviate possible solid
waste disposal problems. Wood waste may include large pieces like
slabs, logs and bark strips as well as cuttings, shavings, pellets
and sawdust, and heating values for this waste range from about
4,400 to 5,000 kilocalories per kilogram of fuel dry weight (7,940 to
9,131 Btu/1b). However, because of typical moisture contents of
40 to 75 percent, the heating values for many wood waste materials
as fired range as low as 2,200 to 3,300 kilocalories per kilogram
of fuel. Generally, bark is the major type of waste burned in pulp
mills, and a varying mixture of wood and bark waste, or wood waste
alone, are most frequently burned in the lumber, furniture and
plywood industries.

1.6.2 Firing Practices

A variety of boiler firing configurations is used for burning
wood waste. One common type in smaller operations is the dutch
oven, or extension type of furnace with a flat grate. This unit is
widely used because it can burn fuels with a very high moisture
content. Fuel is fed into the oven through apertures at the top of
a firebox and is fired in a cone shaped pile on a flat grate. The
burning is done in two stages, drying and gasification, and combustion
of gaseous products. The first stage takes place in a cell separated
from the boiler section by a bridge wall. The combustion stage
takes place in the main boiler sectiom. The dutch oven is not
responsive to changes in steam load, and it provides poor combustion
control.

In a.fuel cell oven, the fuel is dropped onto suspended fixed
grates and is fired in a pile. Unlike the dutch oven, the fuel
cell also uses combustion air preheating and repositioning of the
secondary and tertiary air injection ports to improve boiler efficiency.

In many large operations, more conventional boilers have been
modified to burn wood waste. These units may include spreader
stokers with traveling grates, vibrating grate stokers, etc., as
well as tangentially fired or cyclone fired boilers. The most
widely used of these configurations is the spreader stoker. Fuel
is dropped in front of an air jet which casts the fuel out over a
moving grate, spreading it in an even thin blanket. The burning is
done in three stages in a single chamber, (1) drying, (2) distillation
and burning of volatile matter and {(3) burning of carbon. This
type of operation has a fast response to load changes, has improved
combustion control and can be operated with multiple fuels. Natural
gas or oil are often fired in spreader stoker boilers as auxiliary
fuel, This is done to maintain constant steam when the wood waste

8/82 External Combustion Sources l1.6-1



supply fluctuates and/or to provide more steam than is possible
from the waste supply alone.

Sander dust is of ten burned in various boiler types at plywood,
particle board and furniture plants. Sander dust contains fine
wood particles with low moisture conteat (less than 20 weight
percent®. It is fired in a flaming horizontal torch, usually with
natural gas as an ignition aid or supplementary fuel.

1.6.3 Emissions and Com:rc:lsl"'28

The major pollutant of concern from wood boilers is particulate
matter, although other pollutants, particularly carbon monoxide,
may be emitted in significant amounts under poor operating conditions.
These emissions depend on a number of variables, including (1) the
composition of the waste fuel burned, (2) the degree of flyash
reinjection employed and (3) furnace design and operating conditions.

The composition of wood waste depends largely on the industry
whence it originates. Pulping operations, for example, produce
great quantities of bark that may contain more than 70 weight
percent moisture and sand and other noncombustibles. Because of
this, bark boilers in pulp mills may emit considerable amouats of
particulate matter to the atmosphere unless they are well controlled.
On the other hand, some operations such as furniture manufacture
produce a clean dry (5 to 50 weight percent moisture) wood waste
that results in relatively few particulate emissions when properly
burned. Still other operations, such as sawmills, burn a variable
mixture of bark and wood waste that results in partlculate emissions
somewhere between these two extremes.

Furnace design and operating conditioné are particularly
important when firing wood waste. For example, because of the high
moisture content that can be present in this waste, a larger than
usual area of refractory surface is often necessary to dry the fuel
before combustion. In addition, ‘sufficient secondary air wust be
supplied over the fuel bed to burn the: volatiles that account for
most of the combustible material- in the. waste. . When proper drying
conditions -do not exist, or when secondary combustion is incomplete,
the combustion temperature is lowered, and increased particulate,
carbon monoxide and hydrocarbon emissions may result. Lowering of
combustion temperature generally results in decreased nitrogen
oxide emissions. Also, emissions can fluctuate in the short term
due to significant variations in fuel moisture content over short
periods of time.

Flyash reinjection, which is common in many larger boilers to
improve fuel efficiency, has a considerable effect on particulate
emissions. Because a fraction of the collected flyash is reinjected
into the boiler, the dust loading from the furnace, and consequently
from the collection device, increases significantly per unit of
wood waste burned. It is reported that full reinjection can cause

1.6=2 EMISSION FACTORS 8/82
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TABLE 1.6-1.

Emission Pactor

Pollutant/Fuel Type kg /Mg 1b/ton Rating
Particulated,b
>
Bark€
Multiclone, with flyash
reinjecciond 7 14 B
Mulriclone, without flyash
retnjectiond 4.5 9 B
Uncontrolled 24 47 B
Wood/bark mixture®
Multiclone, with flyash
reinjectiond.f 3 6 c
Multiclone, without flyash
reinjecciondsf 2.7 5.3 c
Uncontrolledd 3.6 7.2 c
Woodh
Uncontrolled 4.4 8.8 C
Sulfur Dioxidel 0.075 0.15 B
(0.01 - 0.2)|(0.02 - 0.4)
Ritrogen Oxides (as Noz)j
50,000 — 400,000 1b steam/hr 1.4 2,8 B
<50,000 1b steam/hr 0.34 0.68 B
Carbon Monoxidek 2-24 4-47 c
voC
Nonmethanel 0.7 1.4 D
Methane® 0.15 0.3 E

EMISSION FACTORS FOR WOOD AND BARK COMBUSTION IN BOILERS

#References 2,4,9,17-18. For boilers burning gas or oll as
au auxiliary fuel, all particulates are assumed to result
from only wood waste fuel.

bHay include condensible hydrocarbons conaisting of pitches
and tars, mostly from back half catch of EPA Mathod 5.
Tests reported in Reference 20 indicate that condenaible
hydrocarbons account for 4% of total particulate weight.

¢Based on fuel molisture content of about 50X.

dafter control equipment, assuning an sverage collection
efficiency of 80X. Data from References &, 7 and 8 indicate
that 501 flyash reinjection increases the dust load at the
cyclone inlet 1.2 to 1.5 times, while 100X flyash
reinjeccion increases the load 1.5 to 2 times the load
without reinjection.

€Based on fuel molsture content of 33X.

fpased on large dutch ovens and spreader stokers (averaging
23,430 kg steam/hr) with steam pressures from 20 - 75 kpa
(140 - 530 P51).

ERased on small dutch ovens and spreader stokers (usually
cperating <9073 kg steam/hr), with pressures from 5 - 30 kpa
(35 -~ 230 P51). Careful air adjustments and ilmproved fuel
separation and firing were used on some units, but the
effects cannot be isolated.

Rpaferences 12-13, 19, 27. Wood waste includes cuttings,

shaviogs, sawdust and chips, but not bark. Moisture content
ranges from 3 - 50X by weight. Based on small units
{<3000 kg steam/hr) in New York and North Carolina.
Reference 23. Based on tests of fuel sulfur content and
sulfur dioxide eaisvions at four mills burning bark. The
lower limit of the range (in parentheses) should be used for
wood, and higher values for bark. A heating value of 5000
kcal/kg (9000 BTU/lb) ia aseumed. The factors are based
on the dry weight of fuel.

jkeferencel 7, 24-26. Several factore can influence
enission rates, including combustion zone, temperatures,
exceas air, boiler operating conditione, fuel molisture and
fuel nitrogen content.

kReference 30.

lReferences 20, 30. Nonmethane VOC reportedly consists of
compounds with a high vapor pressure such as alpha pinene.

RReference 30. Based on an approximation of methane/nonmethane
ratio, which is very variable. Methane, expressed as a
percent of total volat{le organic compounds, varied froam
0 - 74 weight X.



a tenfold increase in the dust loadings of some systems, although
increases of 1.2 to 2 times are more typical for boilers using 50
to 100 percent reinjection. A major factor affecting this dust
loading increase is the extent to which the sand and other noncom-
bustibles can successfully be separated from the flyash before
reinjection to the furnace.

Although reinjection increases boiler efficiency from 1 to
4 percent and minimizes the emissions of uncombusted carbon, it
also increases boiler maintenance requirements, decreases average
flyash particle size and makes collection more difficult. Properly
designed reinjection systems should separate sand and char from the
exhaust gases, to reinject the larger carbon particles to the
furnace and to divert the fine sand particles to the ash disposal
system. Y

Several factors can influence emissions, such as boiler size
and type, design features, age, load factors, wood species and
operating procedures. In addition, wood is often cofired with
other fuels. The effect of these factors on emissions is difficult
to quantify. It is best to refer to the references for further
information.

The use of multitube cyclone mechanical collectors provides
the particulate control for many hogged boilers. Usually, two
multicyclones are used in series, allowing the first collector to
remove the bulk of the dust and the second collector to remove
smaller particles. The collection efficiency for this arrangement
is from 65 to 95 percent. Low pressure drop scrubbers and fabric
filters have been used extensively for many vears. On the West
Coast, pulse jets have been used.

Emission factors for wood waste boilers are presented in
Table 1.6-1.

References for Section 1.6
1. Steam, 38th Edition, Babcoek and Wilcox, New York, NY, 1972,
2. Atmospheric Emissions from the Pulp and Paper Manufacturing

Industry, EPA-450/1-73-002, U.S. Environmental Protection
Agency, Research Triangle Park, NC, September 1973.

3. C-E Bark Burning Boilers, C-E Industrial Boiler Operations,
Combustion Engineering, Inc., Windsor, CT, 1973.

4. A. Barron, Jr., "Studies on the Collection of Bark Char throughout
the Industry", Journal of the Technical Association of the Pulp
and Paper Industry, 53(8):1441-1448, August 1970.

5. H. Kreisinger, "Combustion of Wood Waste Fuels', Mechanical
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PERMITTEE: Permit Number: AC 03-84703
Bay County Energy Rescurces Date of Issue:
c/o Westinghouse waste Expiration Date: March 31, 1987
Technology Service Division County: Bay
P. O. Box 28§ Latitude/Longitude: 30° 15' 54°N/
Madison, PA 15663 85°% 30' 08"w
Project: O'Connor Incinerator
Unit 1

This permit is issued under the provisions of Chapter 403
» Florida Statutes, and Florida Administrative Code Rule(s)
17-2 and 17-4 . The above named permittee is hereby
autnorized to pertorm the work or operate the facility shown on
the application and approved drawings, plans, and other documents
attached hereto or on file with the department and made a part hereof
and specifically described as follows:

The construction of an O'Connor incinerator with 65.6 million Btu
heat input per hour in Panama City, Bay County, Florida. The
incinerator only burns municipal solid waste (MSW) and wood wastes.

The average daily fuel consumption will be 150 tons of MSW and 89
tons of wood wastes.

Construction shall be in accordance with the attached permit

application except as otherwise noted on pages 5 and 6, Specific
Conditions,

Attachments:

1. Applicatien to Construct Air Pollution Sources, DER Form
17-1.22(16}), received on March 26, 1984,

2. DER's incompleteness letter to Westinghouse, dated April 16,
1984.

3. Revised Application to DER, received on May 29, 1984.
4. Additional Information to DER, received on June 18, 1984,
5.

Best Available Control Technology (BACT) Determination made
by DER.

Page 1 of 7

Protecting Florida and Your Quality of Life
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PERMITTEE: I. D. Number:
Bay County Energy Resources Permit Number: AC 03-84703
Date of Issue:
Expiration Date: March 31, 1987

GENERAL CONDITIONS:

b, The permittee shall retain at the facility or other
location designated by this permit records of all
monitoring information (including all calibration and
maintenance records and all original strip chart
recordings for continuous monitoring instrumentation}),
copies of all reports required by this permit, and
records of all data used to complete the application
for this permit. The time period of retention shall
be at least three years from the date of the sample,
measurement, report or application unless otherwise
specified by department rule.

€. Records of monitoring information shall include:

- the date, exact place, and time of sampling or
measurements;

- the person responsible for performing the sampling
Or measurements;

- the date(s) analyses were performed;

-~ the person responsible for performing the analyses;

- the analytical techniques or methods used; and

- the results of such analyses.

15. WwWhen requested by the department, the permittee shall
within a reasonable time furnish any information required by
law which is needed to determine compliance with the permit,

If the permittee becomes aware that relevant facts were not
submitted or were incorrect in the permit application or in any
report to the department, such facts or information shall be
submitted or corrected promptly.

SPECIFIC CONDITIONS:

1. Except as reguired pursuant to DER's BACT determination
(attachment 5) and these specific conditions, the proposed
incinerator construction shall be carried out in accordance with

the statements in the revised application submitted by the
permittee. -

2. Allowable fuels to be fired in the incinerator are solid
waste and wood waste. The maximum municipal solid waste is

limited to 175 tons per day. Municipal sewage sludge may not
be fired in the incinerator.

page of 5 of 7




PERMITTEE: I. D. Number:
Bay County Energy Resources Permit Number: AC 03-84703
Date of Issue:
Expiration Date: March 31, 1987

SPECIPIC CONDITIONS:

3. The electrostatic precipitator shall be operated during firing
of the incinerator on solid waste, or solid and wood wastes. No
flue gas bypass of the precipitator shall be permitted.

4. The emission limit for particulates is 0.03 gr/dscf, corrected
to 12 percent CO;. Compliance with the particulate limitation
shall be demonstrated in accordance with 40 CFR 60, Appendix A,
Methods 1, 2, 3, and 5.

5. Visible emissions shall not be greater than 10 percent
opacity, except that no more than 20 percent opacity may be
allowed for up to three minutes in any one hour. Opacity
compliance shall be demonstrated in accordance with FAC Rule 17-
2.700(6)(a)9., DER Method 9.

6. A continuous monitoring system to measure the apacity shall be
installed, calibrated, and maintained in accordance with the
provisions of Rule 17-2,710, Continuous Monitoring Requirements.
The system shall be installed and operational prior to compliance
testing.

7. The incinerator with the electrostatic precipitator is allowed
to operate up to 8,760 hours annually.

8. The tests of particulate and visible emissions shall be
accomplished at 90% to 100% of the incinerator's design capacity.
The permittee shall notify DER's Northwest District 14 days prior
to source testing.

9. Reasonable precautions to prevent fugitive particulate
emissions during construction, such as coating or spraying roads
and the construction area, shall be taken by the permittee,

10. Prior to 90 days before the expiration of this permit, a
complete application for an operating permit shall be submitted to
the District office, Full operation of the source may then be
conducted in compliance with the terms of this permit until
expiration of this permit or receipt of an operating permit,

page 6 of 7
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PERMITTEE: Permit Number: AC 03-84704
Bay County Energy Resources Date of Issue:
c/o Westinghouse Waste Expiration Date: March 31, 1987
Technology Service Division County: Bay
P. O. Box 286 Latitude/Longitude: 30° 15' 54°N/
Madison, PA 15663 85° 30' 08"w
Project: O'Connor Incinerator

Unit 2

This permit is issued under the provisions of Chapter 403
» Florida Statutes, and Florida Administrative Code Rule(s)
17-2 and 17-4 . The above named permittee is hereby
authorized to perform the work or operate the facility shown on
the application and approved drawings, plans, and other documents
attached hereto or on file with the department and made a part hereof
and specifically described as follows:

The construction of an O'Connor incinerator with 65.6 million Btu
heat input per hour in Panama City, Bay County, Florida. The
incinerator only burns municipal solid waste (MSW) and wood wastes,

The average daily fuel consumption will be 150 tons of MSW and 89
tons of wood wastes.,

Construction shall be in accordance with the attached permit

application except as otherwise noted on pages 5 and 6, Specific
Conditions,

Attachments;:

1. Application to Construct Air Pollution Scurces, DER Form
17-1.22(16), received on March 26, 1984,

2. DER's incompleteness letter to Westinghouse, dated April 16,
1984.

3. Revised Application to DER, received on May 29, 1984.
Additional Information to DER, received on June 18, 1984.

4.
5. Best Available Control Technology (BACT) Determination made
by DER.

Page 1 of 7
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PERMITTEE: I. D. Number:
Bay County Energy Resources Permit Number: AC 03-84704
Date of Issue:
Expiration Date: March 31, 1987

GENERAL CONDITIONS:

b. The permittee shall retain at the facility or other
location designated by this permit records of all
monitoring information (including all calibration and
maintenance records and all original strip chart
recordings for continuous monitoring instrumentation),
copies of all reports required by this permit, and
records of all data used to complete the application
for this permit. The time period of retention shall
be at least three years from the date of the sample,
measurement, report or application unless otherwise
specified by department rule,

Cc. Records of monitoring information shall include:

- the date, exact place, and time of sampling or
measurements;

- the person responsible for performing the sampling
Or measurements;

- the date(s) analyses were performed;

~ the person responsible for performing the analyses;

- the analytical techniques or methods used; and

- the results of such analyses.

15. When requested by the department, the permittee shall
within a reasonable time furnish any information reguired by
law which is needed to determine compliance with the permit,

If the permittee becomes aware that relevant facts were not
submitted or were incorrect in the permit application or in any
report to the department, such facts or information shall be
submitted or corrected promptly.

SPECIFIC CONDITIONS:

1. Except as required pursuant to DER's BACT determination
(attachment 5) and these specific conditions, the proposed
incinerator construction shall be carried out in accordance with

the statements in the revised application submitted by the
permittee,

2. Allowable fuels to be fired in the incinerator are solid
waste and wood waste. The maximum municipal solid waste is

limited to 175 tons per day. Municipal sewage sludge may not
be fired in the incinerator.

page of 5 of 7



PERMITTEE: I. Bb. Number:
Bay County Energy Resources Permit Number: AC 03-84704
Date of Issue:
Expiration Date: March 31, 1987

SPECIFIC CONDITIONS:

3. The electrostatic precipitator shall be operated during firing
of the incinerator on solid waste, or solid and wood wastes. No
flue gas bypass of the precipitator shall be permitted.

4. The emission limit for particulates is 0.03 gr/dscf, corrected
to 12 percent COj. Compliance with the particulate limitation
shall be demonstrated in accordance with 40 CFR 60, Appendix A,
Methods 1, 2, 3, and 5.

5. Visible emissions shall not be greater than 10 percent
opacity, except that no more than 20 percent opacity may be
allowed for up to three minutes in any one hour. Opacity
compliance shall be demonstrated in accordance with FAC Rule 17-
2.700(6)(a)9., DER Method 9.

6. A continuous monitoring system to measure the opacity shall be
installed, calibrated, and maintained in accordance with the
provisions of Rule 17-2.710, Continuous Monitoring Requirements,

The system shall be installed and operational prior to compliance
testing.

7. The incinerator with the electrostatic precipitator is allowed
to operate up to 8,760 hours annually.

8. The tests of particulate and visible emissions shall be
accomplished at 90% to 100% of the incinerator's design capacity.

The permittee sghall notify DER's Northwest District 14 days prior
to source testing.

9. Reasonable precautions to prevent fugitive particulate
emissions during construction, such as coating or spraying roads
and the construction area, shall be taken by the permittee,

10. Prior to 90 days before the expiration of this permit, a
complete application for an operating permit shall be submitted to
the District office, Full operation of the source may then be
conducted in compliance with the terms of this permit until
expiration of this permit or receipt of an operating permit.

page 6 of 7
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C. Reporting

1. Starting three (3) months after certification, a
quarterly constrﬁction status report shall be submitted to the
Southwest Florida District Office of the Department of Environ-
mental Regulation. The report shall be a short narrative des-
cribing the progress of construction.

2. Upon completion of construction the DER Southwest
Florida District Office will be notified in order that a pre-

operational inspection can be performed.

IT. OQPERATION

A, Air

The operation of the Resource Recovery Facility shall be in
accordance with all applicable provisions of Chapter 17-2, 17-4,
and 17-7, Florida Administrative Code. 1In addition to the fore-

going, the permittee shall comply with the following specific

conditions of certification:
1. Emission Limitations

a. Stack emissions from each unit shall not

exceed the following:

(1) Particulate matter: 0.021 grains per standard cubic

foot dry gas corrected to 12¢% Cngwith a maximum cap of 7.0

pounds per hour per unit

(2) S0p: 3.2 1bs/ton of solid waste-fired, maximum 24
hour average
(3) Nitrogen Oxides: 3 1bs/ton

(4) Carbon Monoxide: 1.8 1bs/ton



(5) VvOC: 0.2 tbs/ton

(6) Mercury: 2200 grams/day

(7) 0dor: there shall be no objectionable odor

(8) Visible emissions: opacity shall not be greater than
15% except that visible emissions with no more than 20% opacity
may be allowed for up to three minutes in any one hour except
during start up or upsets when the provisions of 17-2.250, FAC,
shall apply. Opacity compliance shall be demonstrated in accor-
dance with Florida Administrative Code Rule 17-2.700(6){a)., DER
Method 9.

(9) Beryllium: 13.1 «x 10‘6 1bs/ton

b. The height of the boiler exhaust stack shall
not be less than 220 feet above grade.

¢. The incinerator boilers shall not be loaded
in excess of their rated capacity of 36,666 pounds per hour each,

d. The incinerator boilers shall have a metal name
plate affixed in a conspicuous place on the shell showing manu-
facturer, model number, type waste, rated capacity and certification
number,

e. Compliance with the limitations for particulates,
sulfur oxides, nitrogen oxides, carbon monoxide and lead shall be
determined in accordance with Florida Administratiyé Code Rule 17-2.700,
DER Methods 1, 2, 3, 5, 6, and 40 CFR 60, Appendix A, Method 7. Com-
pliance with the opacity of stack emissions shall be demonstrated in

accordance with Florida Administrative Code Rule 17-2.700(6)(a)9.,

DER Method 9. The stack test shall be performed at +10% of the heat

input rate of 150 million Btu per hour; however, compliance with the

particulate matter emission limit shall be at design capacity.
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jrreversible environmental damage are detected during
construction, the permittee shall notify the DER Southwest Florida
District Office, 7601 Highway 301 NWNorth, Tampa, Florida, 33610, by
telephone during the working day that the effect or damage occurs
and shall confirm this in writing within seventy-two (72) hours of
becoming aware of such conditions, and shall provide in writing an
analysis of the problem and a plan to eliminate or significantly
reduce the harmful effects of damage.

C. Reporting

1. Starting three (3) months after certification, a
quarterly construction status report shall be submitted to the
Southwest Florida District Office of the Department of
Environmental Regulation. The report shall be a short narrative
describing the progress of construction.

2. Upon completion of construction the DER Southwest
Florida District Office will be notified in order that a pre-
operational inspection can be performed.

XIV. OPERATION

A, Air

The operation of the Resource Recovery Facility shall be
in accordance with all applicable provisions of Chapter 17-2, 17-
5, and 17-7, Florida Administrative Code. In addition toc the
foregoing, the permittee shall comply with the following specific
conditions of certification:

1. Emission Limitations

a. Stack emissions from each unit shall not exceed the

following:

{1) Particulate matter: 0.03 grains per standard



b.

cubic foot dry gas corrected to 12% COjp

(2) S0p3: 83 lbs/hr of Sulfur Dioxide

{(3) Nitrogen Oxides: 132 lbs/hr

{4) Carbon Monoxide: 66 lbs/hr

(5) Lead: 1.3 lbs/hr

(6) Mercury: 3200 grams/day when more than 2205
lbs/day of municipal sludge is fired. Com-
pliance shall be determined in accordance with
40 CFR 61, Method 101, appendix B.

{(7) Odor: there shall be no objectionable odor.

(8) Visible emissions: opacity shall be no

greater than 10% except that visible emissions
with no more than 20% opacity may be allowed
for up to three minutes in any one hour except
during start up or upsets when the provisions
of 17-2.250, FAC shall apply. Opacity
compliance shall be demonstrated in accordance
with Florida Administrative Code Rule 17-2,
700(6)(2)9;, DER Method 9.

The height of the boiler exhaust stackes shall not

be less than 161 feet above grade.

c.

The incinerator boilers shall not be loaded in

excess of their rated capacity of 87,500 pounds per hour each.

d.
plate affixed

manufacturer,

certification

The incinerator boilers shall have a metal name
in a conspicuous place on the shell showing

model number, type waste, rated capacity and

number.,
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TABLE 3-4, EMISSIONS FROM REPRESENTATIVE WOOD AND

WOOD/COAL FIRED SPREADER STOKER BOTLERSS®

Capacity Mass Concentratiunb Heat [nput
Fuel® (thermal input) Pollytant? kg/hr (1b/hr} 9/Nm3 {gr/dscf) ng/J (lb/m6 Btu)
oM (BMC) 332 (732) 4.97 (2.17) 2090 {4.88)
44 M P (AMC) 66.4 (146) 0,993 (0.434) 413 (0.973)
Wood (150 x 105 Beushr) 50,° - . .
NO_ 17.0 (37.5) 133¢ 107 (0.250)
oM {BMC) 467 (1030} 7.00 {3.08) 2950 (6.87)
44 MW M (AMC) 93.9 (207) 1.40 (0.612) 592 (1,38)
HAB (150 x 10% Btusnhr) 50, - - .
NO, 17.0 (37.5) 123° 187 (0.250)
14 MW PM (BMC) a11 (905) 5.13 {2.68) 2590 (6.03)
SLW (150 « 10° Btu/hr) P {AMC) 142 (314) 2.12 (0.930) 899 (2.09)
soze . . i
HO, 17.0 (37.5) 133° 107 (6.250)
M {BMC) 348 (767) 5,26 (2.30) 2200 (5.11)
751 Hood/ 44 MU PM{AMC) 69.6 (153) 1.05 (D.461) 4318 (1.02)
25% MSE (150 x 10° Btu/nr) 50, 102 (224) 576° 639 (1.49)
na 23.5 (51.7) 185° 148 (0.348)
PM (BMC) 364 (803) 5.63 (2.46) 2300 (5.35)
503 Nood/ &4 M MM (AMC) 72.8 (160) 1.13 {0.493) 460 (1.07)
50% HSE (150 x 10% Btushe) 50, 197 (434) 1140 1240 {2.89)
KO, 29.9 (66.0) 242° 189 (0.440)
PM {BMC) 290 (640) 4.32 {1.89) 1840 (4.27)
50% Wood/ 44 Md PM (AMC) 58 {128) 0.863 (0.377) 366 (0.853)
50% LSW (150 x 10° Brusnr) 50, 43,5 (95.8) 242° 274 (0.639)
NO, 29.9 {66.0) 232° 189 (0.440)

*ood - Yogq Fuel {wood/bark misture}
HAB -~ High Ash Bark

SLW - Salt Laden Wood

HSE - High Sulfur Eastern Coal

LSW - Low Sulfur WYestern (Coal

hCorrected to 12 percent COz
CGaseoys emissions are in parts per mi11ion (ppm)

dBHC - before multicyclone
AMC . after multicyclone
Soth values are listed since these boilers include flyash reinjection.

e

The 50, emission rate for boilers firing 100 percent uogd derived fuels is negligible. Available test data
have sﬁoun emissions ranging up to 8.6 ng/J (0.02 Tb/10°Btu), but for many test runs, 502 emissions were
below the detection level for the applicable EPA test method.

3-17
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TABLE 3-12. UNCONTROLLED EMISSIONS FROM REPRESENTATIVE MSW-FIRED BOILERSS/

Emissions
Boiler Capacity Mass Concegtrationa Heat Inpgt
Type {thermal input) Pollutant kg/hr (1b/hr) ng/Nm? {gr/dscf) ng/J {1b/10° Btu)
Modular 2.9 MW PM 1.36 {3.0) 3.25 (1.42) 129 (0.300)
ControTled (10x10° Btu/hr) 50, 2.23 (4.92) 201P 211 (0.492)
NO, 1.40 (3.08) 175° 132 (0.308)
Overfeed : 44 ) PM 229 (508) 3.66 (1.60) 1440 (3.36)
w Stoker - 150x10* Btu/hr b
L “Mass-burn” i 33.5 (73.8) 201 211 (0.492)
NOX 21.0 (46.2) 175 132 (0.308)
aat 12% COp.
b

Gaseous concentrations are in ppm.
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Table 1 MO vmlssion rate summary for woud residue bhoilers.

Sampling Nx NOx

Site dﬂJ i (3) Hour Average Mean . . (3) Hour Average Range X

Builer Tvpe (1b/107 Ku) (1'|_E;/J)'l {(1b/TWWF} {1b/10" Rtu) (nlg/u])‘:l (1b/TWWF}
1: 5.8.° 0.11 48 1.10 0.09-0.17 37-72 0.84-1.65
2 S8.5. 0,14 61 1.14 0.11-0.16 46-69 0.86-1,28
5., 0.08 32 0,67 0.05-0. 0 22-41 -o.ss
s 5.8, 9,13 ST L. 0.68-0.13 36-77 ¢.75-1.60
51 5.8, 2.20 3 1.78 0.19-0.22 3295 1.69-1.97
S5H: 5.8, a.17 E 1.50 0.15-0.13 65-79 1.35~-1.64
bA: 3.5, 0.7 i .51 0.15-0.19 63-31 1.32-1.69
ol 5.8, a,i1 A7 0.98 0.09-0.12 I8=55 0.78=1.1%
AT 5.5, 0.3 74 L.62 0.15=-0.22 64-96 1.33-1.98
3A: S.5. 0,24 12 1.91 0.19-0.23 82-100 1.69~2.06k

Il

“AT 5.8.(0)" a,27 @l L.43 0.11-0.29 43-125 0.69-1.91
o: #.4.°% 0,21 a7 1.52 0.17-0.73 72-119 1.13-1.87

Ll: C.H.f Q.11 48 1.82 0.08-0.14 36-60 1.']?

. l lh/lon hru = 430 nanagrams/Joule heat input.

h. Pounds 5Ux per ton wet wood fuel,

< Spreader storker boiler,

d. Spreader stoker boiler with fuel drver and fines injection in overlire air {(these results were

based on bark fuel only frem multiple regression of NOx total (y), steam from batk {xl) and
steam produced from o1l (xv).

e. Fluitdized bed hoiler. -

f. Cyclone hurner w/o botler section.

£°61-08
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Carbon monoxide emissions expressed in terms of 1b/106 Btu fired
and lb/ton lime were calculated with the formulas:

Emission Rate, lb/lo6 Btu = (ppm CO at 0% 02)(Gas flow, dscfm)
(4.8 x 107 7)/(0il fired, GPM)

Fmission Rate, lbk/ton lime = (ppm CO at 0% 02)(Gas flow, dscfm)
(4.35 x 10_6)/(lime prod., ton/hr)

B. Carbon Monoxide FEmissions from Wood-Residue Fired Boilers

average carbon monoxide emission rates from boilers, A, B,
and C, representing more than 150 hourly averages of monitoring
data from each unit, are listed in Table 4. These data show
average CO emigsion rates for boilers A, B, and C of between 0.18
and 0.50 1b/10° Btu. A previous study showed the average carbkon
monoxide emissions as kased on 6 to 8 one hour samples from gour
wood-residue fired bhoilers ranged between 0.20 and 2.5 1b/10° Btu
(4). Carbon monoxide emission rates tend to be below the average
most of the time. FEmission levels that are above the average
tend to kte significantly higher than the average, but occur less
frequently. This is illustrated in Figures 7 through 9 which
present 1 hr and 8 hr average carbon monoxide emission rates as a
function of the cumulative frequency of occurrence plotted on
Weibull distribution paper. The carkon monoxide emission rate is
less than the value shown on the y axis for the percentage of
time shown on the x axis.

TABLE 4 AVERAGE CO EMISSION RATES FROM TEREE
WOOD-RESIDUE FIRED BCILERS

Average
co 0, Dry Basis
Boiler (1£/10° Btu) (Percent)
A 0.18 5.6
B 0.50 10.7
C 0.43 8.8

The difference in average CO emissions from these bkoilers
appeared to ke associated with oxygen content of the flue gas.
The average oxygen content in the flue gas of the bhoilers sampled
is listed in Takle 4. High oxygen concentrations in the flue gas
appeared to increase carkon monoxide emission rates at boilers A
and C as illustrated in plots of carbton dioxide or oxygen Vs
carbon monoxide for each boiler studied presented in Figures 10
to 12. Fiqure 12 indicates minimum carbon monoxide emission
rates occurred at a flue gas oxygen content of between 6.5 and
8.5 percent on a dry gas kasis at the stack. This percent oxygen
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FREQUENCY OF OCCURREMNCE OF CO EMISSIONS MEASURED AT BOCILER A

20771 T T T T T T

1OL— O 1 1R AVERAGE o ©
= F 0% 3
o O Rper
o . :
S ozf o .
2 ooooaﬁ?o

O.l":""o 3

005111 SR N B T N O .

! 1 1
3 5 10 20 40 60 B809S09%5 99
FREQUENCY OF OCCURRENCE, % of Time

FIGURE 8

FREQUENCY OF OCCURRENCE OF CO FMISSIONS MEASURED AT BOILER B
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CARBON MONOXIDE EMISSIONS FROM BOILER A AS A FUNCTION
OF STACK GAS CARRBRON DIOXIDE COMCENTRATIONS ON A WET BASIS
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A. TGNMO Emissions from Boilers Sampled

TGNMO as methane, carbon monoxide, and other pertinent data
for duplicated samples are shown in Table 6. The average uncor-
rected TGNEO'S for each boiler was 0.12, 0.07, 0.09 and 0.05 1lb as
methane/10" Btu fired for boilers A through D respectively. Little
or no ethane or ethylene were found in the samples.

During the early part of the work on wood-residue fired boilers,
water collected in the burnout moisture removal trap was not meas-
ured. Calculation of an estimate of the CO absorption interference
for each piece of data could not be perforfied. Interference esti-
mates were calculated for each source with the data that was avail-
able for that source. Wood~residue boilers C and D had complete
information for estimating the CO2 interference. Average correg-
tions for the boilers were 0.016, 0.015, 0.014, and 0.015 1b/10  Btu
representigg a corrected TGNMO contribution of 0.10, 0.05, 0.07, and
0.04 1b/10° Btu for boilers A through D respectively.

The average ! hour gecmetric mean of tge carbon monoxide
values were 0.90, 0.20, 2.52 and 0.22 1b/10° Btu were found to be

log normal distributed. All analytical data generated is present-
ed 1in Appendix B.

B. Precision

Two factors must be accounted for when considering the preci-
sion of this data. The hidden variation in the carbon dioxide
interference correction factor and the variation found between the
dupl icate samples. It is difficult to predict the uncertainty
contribution due tc application of the interference factor because
of the large variation in the data producing the correction factor.
At best the correction factor variation is plus or minus the correc-
tion factor. The variation in the interference factor need not be
cons idered when working with uncorrected data.

The precision of the data as indicated by duplicate samples

is obtained from an analysis gf variance. Results of analysis of
variance on uncorrected lb/10° Btu data is shown in Table 7.

TABLE 7 ANALYSIS OF VARIANCE RESULTS

S S 95% Confidence
Boiler n Sample Error MSR F Significant? About Average
A 12 0.066 0.019 28.9 2.8 yes 0.043
B g8 0.021 0.021 2.9 2.8 no 0.025
C 7 0.018 0.026 3.2 4.3 no 0.032
D 8 0.005 0.011 1.4 3.8 no 0.010



TABLE 6 WOOD RESIDUE FIRED BOILER TGNMO DATA

Average
Stack Stack Steam
TGNMO as CH4 CO as CO 02 Moisture Production
1b/10° ppm 1b/10°  ppm 3 3 1b/hr
Btu Btu
Boiler A
0.06 100 3.25 3000 7.5 -~ 145,000
0.19 190 3.03 1750 11.2 - 75,000
0.22 310 - 3050 10.5 - 125,000
0.18 190 1.20 740 11.5 - 130,000
0.10 140 0.64 640 7.3 12.3 135,000
0.14 210 0.31 260 7.8 25.3 100,000
0.08 100 0.238 300 8.4 17.4 100,000
0.05 76 2.16 2230 8.0 11.7 130,000
0.21 316 1.4% 5610 7.0 15.3 130,000
0.04 53 0.4% 350 9.0 16.0 140,000
0.06 63 0.66 410 8.6 16.2 100,000
0.06 75 1.50 1010 11.5 12.6 105,000
Boiler B
0.03 79 0.042 48 6.0 16.6 300,000
0.10 180 0.091 97 6.8 15.3 350,000
0.09 120 0.417 641 5.4 - 475,000
0.08 100 0 0 9.5 20.9 350,000
0.07 60 0.604 273 12.5 7.0 250,000
0.04 30 0.539 255 11.6 10.6 250,000
0.014 40 0.249 156 7.8 13.9 410,000
0.07 80 0.110 70 7.8 12.3 420,000
Boiler C
0.06 61 1.44 900 11.0 9.7 100,000
0.14 116 4.00 1900 12.1 15.0 80,000
0.08 74 2.92 1570 11.6 15.5 90,000
0.08 g4 2.99 1460 11.3 15.9 . 100,000
¢c.08 77 2.71 - 1640 12.0 12.0 110,000
0.08 B84 2.29 1420 11.3 16.8 100,000
Boiler D
0.03 41 0.117 87 8.9 13.9 300,000
0.05 70 0.151 116 8.9 13.3 300,000
0.05 78 0.224 217 7.4 17.7 340,000
0.04 71 0.144 148 7.2 18.7 350,000
0.06 99 0.242 230 6.6 13.9 350,000
0.06 84 0.291 252 8.8 13.3 340,000
0.04 61 0.243 212 9.3 19.4 300,000
0.05 71 0.537 410 10.2 11.9 275,000




