April 3, 1992

Mr. Clair Fancy

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

RE: Polk County - A.P.
Polk Power Partners, L.P., d/b/a Polk Power Partners, L.P., Ltd.
Mulberry Cogeneration Project

Dear Clair:

Please find enclosed five copies of air construction permit application and prevention of significant
deterioration analysis for an integrated congeneration facility. The facility will consist of a cogeneration
power plant and a carbon dioxide (CO,) recovery plant. A fee of $15,000 is enclosed to cover the
appropriate permit fees for both facilities. The computer printouts of the air quality modeling results are
being sent under separate cover.

I will be contacting you in a few weeks to review the initial comments your staff my have. In the
meantime please call if you have any questions.

Sincerely,

Diod 765

Kehnard F. Kosky, P.E.
President

KFK/tyf

¢c:  William Malenius, Ark Energy, Inc.
Ward Marshall, Central and South West Services, Inc.
Barry Andrews, FDER
File (2)
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ARK/CSW DEVELOPMENT PARTNERSHIP

1036
VENDOR NO. DATE AMOUNT
288 3/16/92 §7500.00
FLORIDA DEPT. OF ENVIRONMENTAL REGULATIONS
(APPLICATION TO OPERATE/CONSTRUCT AIR POLLUTION SOURCES)
ARK/CSW DEVELOPMENT PARTNERSHIP SECURITY PACIFIC BANK
PH. 714-588-3767 IRVINE GOMMERCIAL CENTER GFFICE 0732 1036
23293 S. POINTE DRIVE NEWPORT BEACH, CA 92660 ,
LAGUNA HILLS, CA 92653 16-4-1220
FkdFedveok Xk *SEVEN THOUSAND FIVE HUNDRED AND NO/100'}'C‘;':':u't7':':«':‘;':‘;'\";':7':‘;':‘_:'\“;'\“:'\‘7'(':'{3':‘;'\‘
DATE AMOUNT
3/16/92 $7,500.00
TG THE FLORIDA DEPT, OF ENVIRONMENTAL REGULATIONS

ORDER

m/f
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AﬁK/CSW DEVELOPMENT PARTNERSHIP

1048
VENDOR NO. DATE AMOUNT
288 3/24/92 $7,500.00
FLORIDA DEPT. OF ENVIRONMENTAI REGULATION
"APPLYICATION TO OPERATE/CONSTRUCT AIR POLLUTION SOQURCES"
L
a .
- OL
ARK/CSW DEVELOPMENT PARTNERSHIP SECURITY PACIFIC BANK '
PH. 714.568.3767 IRVINE COMMERCIAL CENTER QFFEICE 0732 1048
23293 §. POINTE DRIVE NEWPORT BEACH, CA 092660
LAGUNA HILLS, CA 92653 16-4-1220

ededededededeh R L% LA SEVEN THOUSAND FIVE HUNDRED DOLLARS AND NO/ 100 FfdfddefidnlohdX

DATE AMOUNT
3/24/92 - $7,500.00

PAY
TO THE
ORDER FLORIDA DEPT. OF ENVIRONMENTAL REGULATION
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Ru \Y0O75%
STATE OF FLORIDA 950000
DEPARTMENT OF ENVIRONMENTAL REGULATION Ja1670

ﬁgs%mﬁﬁ#ﬁﬁ
Ps0-FL-Y¥T

APPLICATION TO OPERATE/CONSTRUCT AIR POLLUTION SOURCES

SOURCE TYPE: Cogeneration Power Plant [x] New! [ ] Existing!
APPLICATION TYPE: ([x] Construction [ ] Operation { ] Modification

COMPANY NAME:Polk ioger iagtners, L.P., d/b/a Polk Power Partners, COUNTY:_ Polk
P., Ltd.
Identify the specific emission point source(s) addressed in this application (i.e., Lime

Kiln No. 4 with Venturi Scrubber; Peaking Unit No. 2, Gas Fired) Cogen Power Plant

SOURCE LOCATION: StreetCounty Road 553 City %.7 miles SW_of
artow
UTM: ©East_413.6 lkm Zone 17 North_3080.6 Ikm
Latitude __ 27 ° 50 ' _56.0"N Longitude __81 ° _52 * _38.9"W

APPLICANT NAME AND TITLE:William R. Malenius, Senior Program Manager

APPLICANT ADDRESS:_23293 South Pointe Drive, laguna Hills, Californmia 92653
SECTICON I: STATEMENTS BY APPLICANT AND ENGINEER
A. APPLICANT

1 am the undersigned owner or authorized representative® of_Polk Power Partners, L.P.

I certify that the statements made in this application for am air construction

permit are true, correct and complete to the best of my knowledge and belief. Further,
I agree to maintain and operate the pollution contreol source and pellution control
facilities in such a manner as to comply with the provision of Chapter 403, Florida
Statutes, and all the rules and regulations of the department and revisions thereof. I
also understand that a permit, if granted by the department, will be non-transferable
and T will promptly notify the department upon sale or legal transfer of the permitted
establishment.

-
*aAttach letter of authorization Signed:—_%lv___

William R. Malenius, Senior Program Manager
Name and Title (Please Type)

Date:__ 4/2/92 Telephone No.(714) 588-3767

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 have
been degsipnred/examined by me and found to be in conformity with modern engineering
principles applicable to the treatment and disposal of pollutants characterized in the
permit application. There is reasonable assurance, in my professional judgement, that

1See Florida Administration Code Rule 17-2.100(57) and (104)

DER Form 17-1.202(1)/91193C2/APS1 (04/92)
Effective QOctober 31, 1982 Page 1 of 12
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the pollution control facilities, when properly maintained and operated, will discharge
an effluent that complies with all applicable statutes of the State of Florida and the
rules and regulations of the department. It is also agreed that the undersigned will
furnish, if authorized by the owner, the applicant a set of instructions for the proper
maintenance and operation of the pollution control facilities and, ifyégplicable,

pollution sources. ;//_ .
Signed 7 /é é/ e
PR ;

Kennard F. Kosky i
Name (Please Type)

KBN Engineering and Applied Sciences, Inc.
Company Name (Please Type)

1034 N.W. 57th Street, Gainesville, FL 32605
Mailing Address (Please Type)

Florida Registration No._14996 Date: 4/2/92 Telephone No. _(904) 331-2000
SECTION II: GENERAL PROJECT INFORMATION

Describe the nature and extent of the project. Refer to pollution contrel equipment,
and expected improvements in source performance as a result of installation. State
whether the project will result in full compliance. Attach additional sheet if
necessary.

Construction and operation of integrated cogeneration facility. The power plant

consists of one combustion turbine, an associated heat recovery steam generator (HRSG),

and a secondary HRSG with duct burner. See Sections 1.0 and 2.0 in PSD Application.

(= =]

Schedule of project covered in this application (Construction Permit Application Only)

Start of Construction 10/1/92 Completion of Construction 9/1/94

(4]

Costs of pollution control system(s): (Note: Show breakdown of estimated costs only
for individual components/units of the project serving pollution control purposes.
Information on actual costs shall be furnished with the application for operation
permit.)

The cost of control is integral to the overall design of the project. Dry low-NOE

combhustion technology and water injection will be used to reduce air pollutant

emissions.

<

Indicate any previous DER permits, orders and notices associated with the emission
point, including permit issuance and expiration dates,

No previous DER permits.

DER Form 17-1.202(1)/91193C2/APS1 (04/92)
Effective October 31, 1982 Page 2 of 12
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Requested permitted equipment operating time: hrs/day _24 ; days/wk 7 _; wks/yr 52 ;

If power plant, hrs/yr ; if seasonal, describe:

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

1. 1Is this source in a non-attainment area for a particular pollutant? _No

a, If yes, has "offset" been applied?

b. If yes, has "Lowest Achievable Emission Rate" been applied?

c¢. If yves, list non-attainment pollutants,

2. Doces best available contrel technology (BACT) apply to this source?
If yes, see Section VI. Yes3

3. Does the State "Prevention of Significant Deterioration”™ (PSD)
requirement apply to this source? If yes, see Sections VI and VII. _YesP

4, Do "Standards of Performance for New Stationary Sources" (NSPS)
apply to this source? Yest

5. Do "National Emission Standards for Hazardous Air Pollutants"
(NESHAP) apply to this source? No

Do "Reasonably Available Control Technology" (RACT) requirements apply
to this source? ' No

a. If yes, for what pollutants?

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 information related to any answer of "Yes". Attach any
justification for any answer of "No" that might be considered questionable.
application attached. Full responses can be found as follows:

Section 4.0

Section 3.0

Section 4.0

o I I»

DER Form 17-1.202(1)/91193C2/APS1 (04/92)
Effective October 31, 1982 Page 3 of 12

PSD permit



SECTION IITI: AIR POLLUTION SOURCES & GONTROL DEVICES (Other than Incinerators)

A. Raw Materials and Chemicals Used Iin your Process, 1f applicable:

Contaminants
Utilization
Rate - lbs/hr

Relate to Flow Diagram

Description

Type % Wt

Not Applicable

B. Process Rate, if applicable: (See Section V, Item 1)

1. Total Process Input Rate {lbs/hr):

2. Product Weight (lbs/hr):

C. Airborne Contaminants Emitted: {Information in this table must be submitted for each
emission point, use additional sheets as necessary) See Tables 2-1 and 2-2 in PSD

Application
Emission* Allowed® Potantial*
Mame of Emission Allowable® Emission Ralate to
Contaminant Rate per Emission Flow
Maxirmurm Actual Rule 17-2 Ibs/hr Ibs he T/yr Diagram
Ibs/hr Tiyre
S0, 105.7(0.3) £16.5(1.3) 0.8% Sulfur 8456 | 1057(0.3) 416.5(1.3) | See
PM 15.0(1.0) 65.7(4.3) NA NA | 15.0(1.0) 65.7(4.3) | Figure 21
NO, 182.2(15.8) 718.2(69.4) 93 ppmvd 4034 | 182.2(15.8) 718.2(69.4} | in PSD
co 82.6(9.9) 329.9(43.4) NA NA | 826(9.9) 329.9(43.4) | Application
VOC 10.11(3.0) 40.4(13.0) NA NA 10.11(3.0) 40.4{13.0)
l1see Section V, Item 2. Maximum at 20°F; Actual at 59°F; Secondary HRSG Duct Burner
Emissions shown in parentheses.
ZReference applicable emission standards and units (e.g. Rule 17-2.600(5)(b)2. Table II,

E. (1) - 0.1 pounds per million BTU heat input)NSPS - 0.8% Sulfur Fuel 0il and 75 ppmvd NO,
corrected to 15% 0, and heat rate at ISO conditions. FDER Rule 17-2.660 40 CFR Part 60
Subpart GG. -

3Calculated from operating rate and applicable standard.

‘Emission, if source operated witheut control (See Section V, Item 3). -

DER Form 17-1.202(1)/91193C2/APS1 (04/92)
Effective October 31, 1982 Page 4 of 12




D. Control Devices: (See Section V, Item 4) See Section 4.0 in PSD application

Range of " Basis for

Name and Type Particles Size Efficlency

{Model & Serial No.) Contaminant Efficiency Collected (Section V
(in micromns) Item 5)

(If applicable)

E. Fuels
Consumption®
Type (Be Specifice) Maximum Heat Input
avg/hr max. /hr (MMBTU/hx)
Natural Gas--CT 914.5 MCF/hr 1,013.4 MCF/hr 962.8
Distillate 0il--CT 50,044.5 1b/hr 55,604 1b/hr 1,031.5
Propane--CT 997.7 MCF/hr 1,104.2 MCF/hr 1,049.0
Natural Gas--DB 104.2 MCF/hr 104.2 MCF/hr 99

*Units: Natural Gas--MMCF/hr; Fuel Oils--gallons/hr; Coal, wood, refuse, others--lbs/hr.

Fuel Analysis:
Percent Sulfur:_Natural gas & propane--1 grain/100 CF; Percent Ash:__ <0 0IX WGT

0il--0.1%
Density: 7.1 lbs/gal Typical Percent Nitrogen:_0.03% WGT
Heat Capacity:_Gas--19,303; propane--19,910; BTU/1b 131,700 BTU/gal
o0il--18,550

Other Fuel Contaminants (which may cause air pollution):_See Appendix A in PSD application

F. 1If applicable, indicate the percent of fuel used for space heating. Not applicable

Annual Average N.A. Maximum N.A.

G. Indicate liquid or solid wastes generated and method of disposal.

Plant will be designed for zero wastewater discharge. Solid wastes will be disposed

of in _an approved manner.

DER Form 17-1,202(1)/91193C2/APS1 (04/92)
Effective October 31, 1982 Page 5 of 12



H.Emission Stack Geometry and Flow Characteristics (Provide data for each stack):

Stack Height: 125 ft. Stack Diameter: 15.0 ft.
Gas Flow Rate: _753.740  ACFM 532,987 DSCFM Gas Exit Temperature: 220 °F.
Water Vapor Content: 7.3 % Velocity: 71.1 FPS

See Tables A-1, A-6 and A-11 in Appendix A of PSD application. Data for distillate oil at
20°F shown above (maximum emission case). Does not include flow reduction with diversion to
€O, recovery plant.

SECTION IV: INCINERATOR INFORMATION
Not Applicable

A Type IV Type V Type VI
Type of Type O Type IT |Type II1| Type IV (Pathologi|(Liq. & Gas|(Solid By-prod.)
Waste |(Plastics)| (Rubbish) |{(Refuse)| (Garbage) cal) By-prod.)

Actual
1b/hr
Inciner-
ated

Uncon-
trolled
(lbs/hr)

Description of Waste

Total Weight Incinerated (lbs/hr) Design Capacity (lbs/hr)

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

Manufacturer

Date Constructed Model No.

Fuel
Volume Heat Release Temperature

(f) (BTU/hr) Type BTU/hr °F)

Primary Chamber

Secondary Chamber

Stack Height: fr. Stack Diameter: Stack Temp.

Gas Flow Rate: ACFM DSCFM" Velocity: FPS

*If 50 or more tons per day design capacity, submit the emissions rate in grains per
standard cubic foot dry gas corrected to 50% excess air.

Type of pollution control devices: [ ] Cyclone [ ] Wet Scrubber [ ] Afterburner

[ ] Other (specify)

PR

DER Form 17-1.202(1)/91193C2/APS1 (04/92)
Effective October 31, 1982 Page 6 of 12 - -
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Brief description of operating characteristics of control devices:

Ultimate disposal of any effluent other than that emitted from the stack (scrubber water,
ash, etc.):

NOTE:

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

SECTION V: SUPPLEMENTAL REQUIREMENTS

Please provide the following supplements where required for this application.

1.

2.

Total process Input rate and product weight -- show derivation [Rule 17-2.100(127)]

Not Applicable
To a construction application, attach basis of emission estimate (e.g., design
calculations, design drawings, pertinent manufacturer’s test data, etc.} and attach
proposed methods (e.g., FR Part 60 Methods, 1, 2, 3, 4, 5) to show proof of compliance
with applicable standards. To an operation application, attach test results or methods
used to show proof of compliance. Information provided when applying for an operation
permit from a construction permit shall be indicative of the time at which the test was
made,

See Tables A-1 through A-15 in PSD application.
Attach basis of potential discharge (e.g., emission factor, that is, AP42 test).

See Tables A-1 through A-15 in PSD application.
With construction permit application, include design details for all air pollution
control systems (e.g., for baghouse include cloth to air ratio; for scrubber include
cross-section sketch, design pressure drop, etc.)

See Sections 2.0 and 4.0 in PSD application and Tables A-6 and A-11.
With construction permit application, attach derivation of control device(s)
efficiency. Include test or design data. Items 2, 3 and 5 should be consistent:
actual emissions = potential (l-efficiency).

Manufacturers’ guarantees form the basis of emission estimates (see Tables A-1

through A-15 in PSD application).
An 8 k" x 11" flow diagram which will, without revealing trade secrets, identify the
individual operations and/or processes. Indicate where raw materials enter, where
solid and liquid waste exit, where gaseous emissions and/or airborne particles are
evolved and where finished products are obtained.

See Figure 2-1 in PSD application.
An 8 %" x 11" plot plan showing the location of the establishment, and points of
airborne emissions, in relation to the surrounding area, residences and other permanent
structures and roadways (Examples: Copy of relevant portion of USGS topographic map).

See Figure 1-1 in PSD application.
An 8 ®" x 11" plot plan of facility showing the location of manufacturing processes "and
outlets for airborne emissions. Relate all flows to the flow diagram.

See Figure 1-2 in PSD application.

DER Form 17-1.202(1)/91133C2/AP51 (04/92)
Effective October 31, 1982 Page 7 of 12 . -
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The appropriate application fee in accordance with Rule 17-4.05. The check should be
made payable to the Department of Environmental Regulation.

Applicable fee is attached.
10. With an application for operation permit, attach a Certificate of Completion of
Construction indicating that the source was constructed as shown in the construction
permit. Not Applicable

SECTION VI: BEST AVAILABLE CONTROL TECHNOLOGY

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

[X] Yes [ ] No

Contaminant Rate or Concentration
NO, - oil firing 93 ppmvd corrected to 15X 0, heat rate & nitrogen
content
- natural gas firing 96 ppmvd corrected to 151 0, and heat rate
50, 0.8% sulfur fuel

B. Has EPA declared the best available control technology for this class of sources (If
yes, attach copy)

[X] Yes [ ] No
Contaminant Rate or Concentration

See Section 4.0 in PSD application

C. What emission levels do you propose as best available control technology?

Contaminant Rate or Concentration

See Sections 2.0 and 4.0 in PSD

application

D. Describe the existing control and treatment technology {(if any).
1. Control Device/System: 2., Operating Principles:
3. Efficiency:" 4. Capital Costs:

*Explain method of determining

DER Form 17-1.202(1)/91193C2/APS1 (04/92)
Effective October 31, 1982 Page 8 of 12 . -



5. Useful Life: 6.

7. Energy: 8.

9. Emissions:

Operating Costs:

Maintenance Cost:

Contaminant Rate or Concentration
10. Stack Parameters
a. Height: fc. b. Diameter ft.
c. Flow Rate: ACFM d. Temperature: °F.
e. Velocity: FPS

E. Describe the control and treatment technology available (As many types as applicable,

use additional pages if necessary).

1.

a, Control Devices: b. Operating Principles:
c. Efficiency:! d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Energy:? h. Maintenance Cost:

i. Availability of construction materials and process chemicals:

j. Applicability to manufacturing processes:

k. Abilicy to comstruct with control device, install in available space, and operate

within proposed levels:

2.

a. Control Device: b.
c¢. Efficiency:?! d.
e. Useful Life: f.
g. Energy:? h.

Operating Principles:
Capital Cost:
Operating Cost;

Maintenance Cost:

i. Availability of construction materials and process chemicals:

lExplain method of determining efficiency.

2Energy to be reported in units of electrical power - KWH design rate.

DER Form 17-1.202(1)/91193C2/APS1 (04/92)

Effective October 31, 1982 Page 2 of 12



j. Applicability to manufacturing processes:

k. ability to construct with control device, install in available space, and operate
within proposed levels;:

3.

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

e. Useful Life: f. Operating Cost:

g. Energy:? h. Maintenance Cost:

i. Availability of construction materials and process chemicals:

j. Applicability to manufacturing processes:

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

4,

a. Control Device: b. Operating Principles:

c. Efficiency:? d. Capital Cost:

e. Useful Life: f. Operating Cost:
Energy:? h. Maintenance Gost:

Availability of construction materials and process chemicals:

Applicability to manufacturing processes:

x L M@

Ability to comstruct with control device, install in available space, and operate
within proposed levels:

F. Describe the control technology selected:

1. Control Device: 2. Efficiency:?!
3. Capital Cost: 4. Useful Life:
5. Operating Cost: 6. Energy:?

7. Maintenance Cost: 8. Manufacturer:
9. Other locations where employed on similar processes:

a. (1) Company:
(2) Mailing Address:
(3) Cicty: (4) State:

lExplain method of determining efficiency.
2Energy to be reported in units of electrical power - KWH design rate.

DER Form 17-1,202(1)/91193C2/APS1 (04/92)
Effective October 31, 1982 Page 10 of 12 - -



(5) Environmental Manager:
(6} Telephone No.:
(7) Emissions:?

Contaminant Rate or Concentration

(8) Process Rate:l

b. (1) Company:

(2) Malling Address: .

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

(6) Telephone No.:

(7) Emissions:!

Contaminant Rate or Concentration

(8) Process Rate:*
10. Reason for selection and description of systems:
lapplicant must provide this information when available., Should this information not be

available, applicant must state the reason(s) why.

SECTION VII - PREVENTION OF SIGNIFICANT DETERIORATION
See Section 5.0 in PSD application
A. Company Monitored Data

1. no. sites TSP () so* Wind spd/dir

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

Other data recorded

Attach all data or statistical summaries to this applicatioen.

*Specify bubbler (B) or continuous (G).

——

DER Form 17-1.202(1)/91193C2/APS1 (04/92)
I Effective October 31, 1982 Page 11 of 12
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2. Instrumentation, Field and Laboratory
a. Was instrumentation EPA referenced or its equivalent? [ ] Yes [ ] No
b. Was instrumentation calibrated in accordénce with Department procedures?
[ 1 Yes { ] No [ ] Unknown
Meteorological Data Used for Air Quality Modeling See Section 6.1 in PSD application

1. Year(s) of data from 4 ya to / /
month day  year month day vyear

2. Surface data obtained from (location)

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

4. Stability wind rose (STAR) data obtained from (location)

Computer Models Used See Section 6.1 in PSD application

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

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

Applicants Maximum Allowable Emission Data See Section 6.1 in PSD application

Pollutant Emission Rate
TSP grams/sec
S0? grams/sec

Emission Data Used in Modeling See Section 6.0 in PSD application

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

Attach all other information supportive to the PSD review. See PSD application

Discuss the social and economic impact of the selected technology versus other
applicable technologies (i.e, jobs, payroll, production, taxes, energy, etc.). Include
assessment of the environmental impact of the sources. See Section 4.0 in PSD
application

Attach scientific, engineering, and technical material, reports, publications, journals,
and other competent relevant information describing the theory and application of the
requested best available control technology. See Section 4.0 in PSD application

DER Form 17-1.202(1)/91193C2/APS1 (04/92)
Effective October 31, 1982 Page 12 of 12
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STATE OF FLORIDA #725000°°
DEPARTMENT OF ENVIRONMENTAL REGULATION
AcS3-alleqd
¢sn - FLYT

APPLICATION TO OPERATE/CONSTRUCT AIR POLLUTION SOQURCES

SOURCE TYPE: €O, Recovery Plant [X] New! [ ] Existing!
APPLICATION TYPE: [X] Construction [ ] Operation [ ] Modification
I COMPANY NAME:_ Polk Power Partners, L.P., d/b/a Polk Power COUNTY:_ Polk

Partners, L.P., Ltd.
Identify the specific emission point source(s) addressed in this application (i.e., Lime

Kiln No. 4 with Venturi Scrubber; Peaking Unit No. 2, Gas Fired) CO, Recovery Vents (2)

SOURCE LOCATION: Street___County Road 555 City3.7 miles SW of Bartow
UTM: East_ 413.6 km; zone 17 North__ 3080.6 km
Latitude _27 ° __ 50 ' 56.0 "N Longitude _ 81 ° _32 ' _38.9"W

APPLICANT NAME AND TITLE: William R. Malenius, Senior Program Manager

APPLICANT ADDRESS:_23293 South Pointe Drive, laguna Hills, California 92653
SECTION I: STATEMENTS BY APPLICANT AND ENGINEER

A. APPLICANT

I am the undersigned owner or authorized representative® of_Polk Power Partners, L.P.

I certify that the statements made in this application for an air construction

permit are true, correct and complete to the best of my knowledge and belief. Further,
I agree to maintain and operate the pollution contreol source and pellution control
facilities in such a manner as to comply with the provision of Chapter 403, Florida
Statutes, and all the rules and regulations of the department and revisions thereof. 1
also understand that a permit, if granted by the department, will be non-transferable
and I will promptly notify the department upon sale or legal transfer of the permitted

establishment. . -~

*

Attach letter of authorization Signed:

Willjam R. Malenius, Senior Program Manager
Name and Title (Please Type)

Date:_04/02/92 Telephone No.(/14) 588-3767

=

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

This is to certify that the engineering features of this pollution control project have
been desigred/examined by me and found to be in conformity with modern engineering
principles applicable to the treatment and disposal of pollutants characterized in the
permit application, There is reasonable assurance, in my professional judgement, that

1See Florida Administration Code Rule 17-2.100(57) and (104)

DER Form 17-1.202(1)/91193C2/APS2 (04/92)
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the pollution control facilities, when properly maintained and operated, will discharge
an effluent that complies with all applicable statutes of the State of Florida and the
rules and regulations of the department. It is also agreed that the undersigned will
furnish, if authorized by the owner, the applicant a set of instructions for the proper
maintenance and operation of the pollution control facilities and, if applicable,

pollution sources. : B
Signed 7% /7' Z;éé’: _

Kennard F. Kosky _

Name (Please Type)

KBN Engineering and Applied Sciences, Inc.

Company Name (Please Type)

1034 N W. 57th Street, Gainesville, FL 32605
Mailing Address (Please Type)

Florida Registration No._14996 Date:_ 04/02/92 Telephone No. _(904) 331-9000

SECTION II: GENERAL PROJECT INFORMATION

>

Describe the nature and extent of the project. Refer to pollution control equipment,
and expected improvements in source performance as a result of installation. State
whether the project will result in full compliance. Attach additional sheet Lif
necessary.

Construction and operation of an_jintegrated cogeneration facility. The €0, recovery

plant consists of co, absorption and processing. Liquid €O, of beverage and food

quality and dry ice will be produced; 150 tons per day will be the maximum CO,

produced, See Sections 1.0 and 2.0 in PSD application.

Schedule of project covered in this application (Construction Permit Application Only)

Start of Construction 10/01/92 Completion of Construction 09,/01/%4

]

Costs of pollution control system(s): (Note: Show breakdown of estimated costs only
for individual components/units of the project serving pellution control purposes.
Information on actual costs shall be furnished with the application for operation
permit.)

Scrubber for amine solvent is estimated at $240,600.

o

Indicate any previous DER permits, orders and notices associated with the emission
point, including permit issuance and expiration dates.

No previous DER permits.

DER Form 17-1.202(1)/91193C2/APS2 (04/92)
Effective October 31, 1982 Page 2 of 12

R I & B BN B A SR BF B BN I B B B D A B .
o



G N IR SR TN A O TR TR AN AE A BN A R BN G

E. Requested permitted equipment operating time: hrs/day _24 ; days/wk __7 ; wks/yr __52 ;:

If power plant, hrs/yr ; 1f seasonal, describe:

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

1. Is this source in 2 non-attainment area for a particular pollutant? __No

a. If yes, has "offset" been applied?

b. 1If yes, has "Lowest Achievable Emission Rate" been applied?

¢. If yes, list non-attainment pollutants.

2. Does best available control technology (BACT) apply to this source?
If yes, see Section VI. Yes®

3. Does the State "Prevention of Significant Deterioration" (PSD)
requirement apply to this source? I1f yes, see Sections VI and VII, Yes®

4., Do "Standards of Performance for New Stationary Sources™ (NSPS)
apply to this source? Yest

5. Do "National Emission Standards for Hazardous Air Pollutants"
(NESHAP) apply to this source? No

H. Do "Reasonably Available Control Technology" (RACT) requirements apply
to this source? No

a. If yes, for what pollutants?

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 information related to any answer of "Yes"., Attach any

justification for any answer of "No" that might be considered questionable.
PSD permit application attached. Full responses can be found as follows:

Section 4.0. -

Section 3.0.

Section 4.0.

o 1T n

DER Form 17-1.202(1)/91193C2/4PS52 (04/92)
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SECTION IIXI: AIR POLLUTION SOURCES & CONTROL DEVICES (Other than Incinerators)
I A. Raw Materials and Chemicals Used in your Process, if applicable:
. Contaminants
Utilization Relate to Flow
Description Type % W Rate - lbs/hr Diagram
l FS-1 Solvent voc 85 | Recirculating scrubber | See Figure 2-2
' B. Process Rate, if applicable: (See Section V, Item 1) Not Applicable
. 1. Total Process Input Rate (1lbs/hr):
2. Product Weight (lbs/hr):
l C. Airborne Contaminants Emitted: (Information in this table must be submitted for each
emission point, use additional sheets as necessary)
' See Table 2-2 in PSD application
Emission?! Allowed? Potential®
Name of Emission Allowable? Emission Relate to
l Contaminant Rate per Emission Flow
Maximum Actual Rule 17-2 1bs/hr 1bs/hr T/yr Diagram
lbs/hr T/yr
. 50, 5.17 22.27 NA NA | 5.17 22.27 | see
l PM 6.68 29.54 NA NA | 6.68 29.54 | Figure
NO, 24.23 105.53 NA NA{ 24.23 105.53 | 2-2 in
l co 13.70 59.97 NA NA | 13.70 59.97 | PSD
' voc 18.17 79.58 NA NA | 18.17 79.58 | App.
l1see Section V, Item 2. Emissions from combustion turbine (CT) and duct burner
(DB) included.
l 2Reference applicable emission standards and units (e.g. Rule 17-2.600(5)(b)2. Table II,"
E. (1) - 0.1 pounds per million BTU heat input)
l 3calculated from operating rate and applicable standard.
“Emission, if source operated withewt control (See Section V, Item 3).
DER Form 17-1.202(1)/91193C2/4PS2 (04/92)
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D. Control Devices: (See Section V, Item 4)

Range of Basis for
Name and Type Particles Size Efficiency
{Model & Serial No.) Contaminant Efficiency Collected (Section V
(in microns) Item 5)
(If applicable)
Packed tower voc 90% N.A, Manufacturer
(scrubber) estimate

E. Fuels All energy used in €O, recovery plant is derived from cogeneration power plant.

Type (Be Specific)

Consumption”

avg/hr

max. /hr

Maximum Heat Input
(MMBTU /hr)

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

Fuel Analysis:

Percent Sulfur:

Density:

Heat Capacity:

BTU/1b

Other Fuel Contaminants (which may cause air pollution):

Percent Ash:

lbs/gal Typical Percent Nitrogen:

BTU/gal

F. 1If applicable, indicate the percent of fuel used for space heating. Not Applicable

Annual Average

Maximum

G. Indicate liquid or solid wastes generated and method of disposal.
Plant will be designed for zero wastewater discharge. Solid wastes will be

disposed of in an approved manner.

DER Form 17-1.202(1)/91193C2/APS2 (04/92)
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H.Emission Stack Geometry and Flow Characteristics (Provide data for each stack):

Stack Height: 170 ft. Stack Diameter: 3.0 fr.
Gas Flow Rate: _28,202 ACFM 22,620 DSCFM Gas Exit Temperature: 117 °F.
Water Vapor Content: approximately 11 3 Velocity: 66.5 _ FPS

SECTION IV: INCINERATOR INFORMATION
Not Applicable

Type IV Type V Type VI
Type of Type 0O Type I1 |Type III| Type IV (Pathologi|(Liq. & Gas|(Solid By-prod.)
Waste |(Plastics)| (Rubbish) | (Refuse)| (Garbage) cal) By-prod.)

Actual
1b/hr
Inciner-
ated

Uncon-
trolled

(1bs/hr)

Description of Waste

Total Weight Incinerated (lbs/hr) Design Capacity (lbs/hr)

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

Manufacturer

Date Constructed Model No.

Fuel
Volume Heat Release Temperature

(£r)? (BTU/ht) Type BTU/hr °F)

Primary Chamber

Secondary Chamber

Stack Height: ft. Stack Diameter: Stack Temp.
Gas Flow Rate: ACFM DSCFM" Velocity: FPS

*If 50 or more tons per day design capacity, submit the emissions rate in grains per
standard cubic foot dry gas corrected to 50% excess air.

Type of pollution control devices: [ ] Cyclone [ ] Wet Scrubber [ | Afterburner
[ ] Other (specify)

DER Form 17-1.202(1)/91193C2/APS2 (04/92)
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Brief description of operating characteristics of control devices:

Ultimate disposal of any effluent other than that emitted from the stack (scrubber water,
ash, etc.):

NOTE: Items 2, 3, 4, 6, 7, 8, and 10 in Section V must be included where applicable.
SECTION V: SUPPLEMENTAL REQUIREMENTS
Please provide the following supplements where required for this application.

1. Total process Ilnput rate and product weight -- show derivation [Rule 17-2.100(127}]
Not applicable

2. To a construction application, attach basis of emission estimate (e.g., design
calculations, design drawings, pertinent manufacturer’s test data, ete.) and attach
propesed methods (e.g., FR Part 60 Methods, 1, 2, 3, 4, 5) to show proof of compliance
with applicable standards. To an operation application, attach test results or methods
used to show proof of compliance. Information provided when applying for an operation
permit from a construction permit shall be indicative of the time at which the test was
made

See Section 2.0 in PSD application.
3. Attach basis of potential discharge (e.g., emission factor, that is, AP42 test).
See Section 2.0 in PSD application.

a4, With construction permit application, include design details for all air pollution
control systems (e.g., for baghouse include cloth to air ratio; for scrubber include
cross-section sketch, design pressure drop, etc.)

See Section 4.0 in PSD application.

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

See Section 4.0 in PSD application.

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

See Figure 2-2 in PSD application.

7. An 8 %" x 11" plot plan showing the location of the establishment, and points of
airborne emissions, in relation to the surrounding area, residences and other permaﬁent
structures and roadways (Examples: Copy of relevant portion of USGS topographic map).

See Figure 1-1 in PSD application.

8. An 8 3" x 11" plot plan of facility showing the location of manufacturing processes and

outlets for airborne emissions. Relate all flows to the flow diagram. )
See Figure 1-2 in PSD application.

DER Form 17-1.202(1)/91193C2/AP52 (04/92)
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9. The appropriate application fee in accordance with Rule 17-4.05. The check should be
made payable to the Department of Environmental Regulation. Applicable fee is
attached.

10. With an application for operation permit, attach a Certificate of Completion of
Construction indicating that the source was constructed as shown in the construction
permit.

SECTION VI: BEST AVAILABLE CONTROL TECHNOLOGY

A. Are standards of performance for new stationary sources pursuant to 40 C.F.R. Part 60

applicable to the source?
[ ] Yes [X] No

Contaminant Rate or Concentration

B. Has EPA declared the best available control technology for this class of sources (If
yes, attach copy)

[X] Yes® [ ] No 2In general

Contaminant Rate or Concentration

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

voc 90% removal

See Section 4.0 in PSD application

D. Describe the existing control and treatment technology (if any).
1. Control Device/System: 2, Operating Principles:
3. Efficiency:" 4. Capital Costs:

*Explain method of determining

DER Form 17-1.202(1}/91193C2/AP52 (04/92)
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5. Useful Life: 6. Operating Costs:
7. Energy: 8. Maintenance Cost:

9. Emissions:

Contaminant Rate or Concentration
10. Stack Parameters
a. Height: ft. b. Diameter ft.
c. TFlow Rate: ACFM d. Temperature: °F.
e. Velocity: FPS

E. Describe the control and treatment technology available (As many types as applicable,
use additional pages if necessary).

1.

a. Control Devices: b. Operating Principles;:

c. Efficiency:! d. Capital Cost:

e. Useful Life: f. Operating Cost:
Energy:? h. Maintenance Cost:

=4

i. Availability of construction materials and process chemicals:
j. Applicability to manufacturing processes:
k

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

2.

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

e. Useful Life: f. Operating Cost:

g. Energy:? h. Maintenance Cost:

i. Availability of construction materials and process chemicals:

lExplain method of determining efficiency.
2Energy to be reported in units of electrical power - KWH design rate.

DER Form 17-1.202(1)/91193C2/APS2 (04/92)
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Applicability to manufacturing processes:

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

Control Device: b. Operating Principles:
Efficiency:! d. Capital Cost:

Useful Life: f. Operating Ceost:
Energy:? h. Maintenance Cost:

Availability of construction materials and process chemicals:
Applicability to manufacturing processes:

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

Control Device: b. Operating Principles:
Efficiency:? d. Capital Cost:

Useful Life: f. Operating Cost:
Energy:? h. Maintenance Cost:

Availability of construction materials and process chemicals:
Applicability to manufacturing processes:

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

F. Describe the control technology selected: See Section 4.0 in PSD application.

1
3
5.
7
9
a.

(2)
(3)

Control Device: : 2. Efficiency:!
Capital Cost: 4. Useful Life:
Operating Cost: 6. Energy:?
Maintenance Cost: 8. Manufacturer:

Other locatlions where employed on similar processes:
(1) Company:

Mailing Address:

City: (4) State:

lExplain method of determining efficiency.
2Energy to be reported in units of electrical power - KWH design rate.

DER Form 17-1.202(1)/91193C2/APS52 (04/92)
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(5) Environmental Manager:
(6) Telephone No.:
(7) Emissions:!

Contaminant Rate or Concentration

(8) Process Rate:l

b. (1) Company:

(2) Mailing Address:

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

(6) Telephone No.:

(7) Emissions:!

Contaminant Rate or Concentration

(8) Process Rate:l
10. Reason for selection and description of systems:
lapplicant must provide this information when available. Should this information not be

available, applicant must state the reason(s) why.

SECTION VII - PREVENTION OF SIGNIFICANT DETERIORATION
See Section 5.0 in PSD application
A. Company Monitored Data

1. no. sites TSP () so* Wind spd/dir

Period of Monitoring L / to F AR 4
month day  year month day  year

Other data recorded

Attach all data or statistical summaries to this application.

*Specify bubbler (B) or continuous (G).

DER Form 17-1.202(1)/91193C2/APS2 (04/92)
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2. Instrumentation, Field and Laboratory
a. Was instrumentation EPA referenced or its equivalent? [ ] Yes [ ] No
b. Was instrumentatien calibrated in accordance with Department procedures?
[ ] Yes [ ] No [ ] Unknown
Meteorological Data Used for Air Quality Modeling See Section 6.0 in PSD application

1. Year(s) of data from L 4 to V4 L
month day  year month day year

2. Surface data obtalned from (location)

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

4. Stability wind rose (STAR) data obtained from (location)

Computer Models Used See Section 6.0 in PSD application

-1, Modified? 1If yes, attach description.
2. Modified? 1If yes, attach description,.
3. Modified? If yes, attach description.
4, Modified? If yes, attach description.

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

Applicants Maximum Allowable Emission Data See Section 6.0 in PSD application

Pollutant Emission Rate
TSP grams/sec
S0? grams/sec

Emission Data Used in Modeling See Section 6.0 in PSD application

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

Attach all other information supportive to the PSD review. See PSD application

Discuss the social and economic impact of the selected technology versus other
applicable technologies (i.e, jobs, payroll, production, taxes, energy, etc.). Include
assessment of the environmental impact of the sources. See Section 4.0 in PSD
application

Attach sclentific, engineering, and technical material, reports, publications, journals,
and other competent relevant information describing the theory and application of the
requested best available control technology. See Section 4.0 in PSD application

DER Form 17-1.202(1)/91193C2/APS2 (04/92)
Effective October 31, 1982 Page 12 of 12




91193¢C1/1-1
04/03/92

1.0 INTRODUCTION
Polk Power Partners, L.P., d/b/a Polk Power Partners, L.P., Ltd., is
proposing to construct and operate an integrated cogeneration facility at a
54.7-acre site. The facility is referred to as the Mulberry Cogeneration
Facility. The Mulberry Cogeneration Facility is a combined cycle
cogeneration power plant located approximately 3.7 miles southwest of the

community of Bartow, Florida, on County Road 555 (see Figure 1-1).

The plant consists of one General Electric (GE) PG 7111EA combustion
turbine, with a primary heat recovery steam generator (HRSG), a secondary
HRSG, and one steam turbine generator. The facility will generate
approximately 120,000 kilowatts (kW) net power to the transmission system
at average ambient conditions. The primary fuel for the plant is natural
gas; the plant is also capable of burning fuel oil or propane as the backup
fuel. The combustion turbine (CT) uses specially designed combustors to
limit nitrogen oxide (NO,) emissions. Exhaust gas from the CT is ducted to
the primary HRSG to produce steam which is used in the steam turbine to
generate electrical power and to provide steam to the host carbon dioxide
(GO;) plant. The secondary HRSG takes a slipstream from the discharge of
the primary HRSG. The slipstream is duct fired with natural gas to create
additional high-pressure steam for the steam turbine. The exhaust gas of
the secondary HRSG is rich in CO, and is ducted to the CO, plant thermal
host as feed gas to the €O, stripping process. Approximately 150 tons per
day (TPD) of liquid €O, is produced by the thermal host. Steam is provided
to the CO; plant thermal host at a rate of 25,000 pounds per hour (1b/hr)
at 105 pounds per square inch absolute (psia) and 341 degrees Fahrenheit
(°F). Liquid GO, storage, handling, and dry ice production facilities are
also on-site. General characteristics of the facility are presented in
Table 1-1.

KBN Engineering and Applied Sciences, Inc. (KBN), has been contracted to
provide air permitting services for the facility. Initially, preliminary

analyses were performed to determine compliance with prevention of

significant deterioration (PSD) increments and preconstruction de minimis

1-1
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PROJECT LOCATION MAP

SOURCES: FDOT, 1988; KBH, 1992.
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Table 1-1. Characteristics of the Mulberry Cogeneration Facility

91193¢1
04,/03/92

Characteristic Data
Nominal Capacity (MW)

Combustion Turbine 81
Steam Cycle 45
Total 126
Auxiliary Loads -3.5
Net Qutput 122.5
Equipment Characteristics

Type of CT GE PG 7111EA
Heat Input (MMBtu/hr) 859.3*
Number of HRSGsP 2
Number of Steam Turbines 1

Fuels

Initial Operation (first 3 years)

Permanent Operation

€O, Plant
Capacity (TPD)
Solvent

Trains

Process Steam Requirements (1b/hr)

Natural gas, distillate oil,
and propane

Natural gas with distillate
oil as backup

150
Economie FS¢-1
2

25,000

Note: CT = combustion turbine
GE = General Electric

HRSG = heat recovery steam generator

® Represents ISO conditions and firing natural gas.

® Main HRSG does not have supplemental firing; secondary HRSG will have a
maximum firing rate of 99 MM Btu/hour and utilize only natural gas.

€ Monoethanolamine (MEA) proprietary solution.
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monitoring levels for the proposed plant only. A full PSD review was then
performed to determine whether significant air quality deterioration will

result from the proposed facility and other PSD increment-consuming sources
and to determine compliance with ambient air quality standards (AAQS). The
PSD review included control technology review, source impact analysis, air

quality analysis (monitoring), and additional impact analyses.

The proposed project will be a major facility because emissions of at least
one regulated pollutant exceeds 250 tons per year (TPY). PSD review is
required for these emissions and for any pollutant for which the net
increase in emissions exceeds the PSD significant emission rates. The
potential emissions from the proposed project will exceed the PSD
significant emission rates for sulfur dioxide (S0;), nitrogen dioxide

(NO;), carbon monoxide (CO), particulate matter (PM), particulate matter
with an aerodynamic diameter of 10 micrometers (PM10), volatile organic
compounds (VOCs), sulfuric acid mist, beryllium (Be), and arsenic (As).

Therefore, the project is subject to PSD review for these pollutants.

This report is presented in seven sections. A general description of the
proposed ‘operation is given in Section 2.0. The air quality review
requirements and applicability of the project to the PSD and nonattainment
regulations are presented in Section 3.0. The control technology review
for the project applicable under the U.S. Environmental Protection Agency's
(EPA’s) current top-down approach is discussed in Section 4.0. A
discussion of the need for air quality monitoring data to satisfy the PSD
preconstruction monitoring requirements is presented in Section 5.0. The
air source impact analysis approach is presented in Section 6.0. The
results of the air quality analyses and additional impact analyses
associated with the project's impacts on vegetation, soils, and associated

growth are discussed in Section 7.0.
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2.0 PROJECT DESCRIPTION

2.1 POVWER PLANT DESCRIPTION

The proposed power plant will consist of one GE PG 7111EA combustion
turbine. This CT is a heavy-frame industrial gas turbine that will use dry
low-NOx combustion technology and water injection to control NO, emissions.
The CT combustion gases will exhaust through a HRSG and into a single
stack. There will be no bypass for simple cycle operation. A flow diagram
is presented in Figure 2-1. Stack, operating, and emission data for the

proposed combustion turbines are presented in Table 2-1.

For the first 3 years of operation, the CT will be fired with natural gas,
propane, and distillate oil. The amount of generation for each fuel will
depend upon availability. After this period, natural gas will be the

primary fuel with distillate use as backup (maximum of 30 days operation).
The distillate oil will have a sulfur content of 0.1 percent or less. The

main HRSG will not be supplementary fired.

The steam turbine is a single casing, condensing machine with an induction
port to accept a portion of the steam. The steam turbine exhausts to a
surface condenser served by a multicell cooling tower and circulating water
pumps. Plant water for makeup to the cooling tower and steam cycle is
obtained from two wells located on the site. The raw water is processed in
a pretreatment system upstream of the demineralizer. A demineralizer
system is used to treat the incoming water for makeup to the HRSG steam
cycle. Wastewater from the plant is disposed of in a wastewater treatment
system to meet the zero discharge requirements of the environmental
permits. The wastewater treatment system consumes 5,300 lb/hr of steam
(105 psia, 341°F). Natural gas is provided at the facility boundary and is
pressurized in a fuel gas compressor to the pressure required by the
combustion turbine generator. All systems in the plant are controlled from
a central control room via a digital control system., The plant control
room and office space are located adjacent to the steam turbine area.

Figure 2-2 presents a plot plan of the facility.
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Table 2-1. Stack, Operating, and Emission Data for the Proposed
Combustion Turbine [GE PG7111(EA)]
Fue] Type?
Parameter Natural Gas Fuel 0il Propane
Stack Data (ft)
Height 125 125 125
Diameter 15 15 15
Operating Data (ISQ Conditions 59°F)b
Temperature (°F) 220 220 220
Velocity (ft/sec) 64.1 65.2 65.9
Maximum Hourly Emission Data (lb/hr) for Each Emission Unit/Fuel Type (20°F)°
50, 2.9 105.7 3.2
PM 7.0 15.0 6.0
NO, 97.5 182.2 177.8
co 47.0 82.6 23.5
voc 7.05 10.11 7.1
Pb Neg. 0.0092 Neg.
Sulfuric Acid Mist 0.23 8.5 0.25
F Neg. 0.0335 Neg.
Be Neg. (.00258 Neg.
Hg Neg. 0.00309 Reg.
As Reg. 0.00433 Neg.
Annual Potential Emission Data (TPY) for Each Emission Unit/Fuel Tvype (59°F)°
50, 11.4 416.5 12.5
PM 30.7 65.7 26.8
NO, 184.5 718.2 703.3
CcO 187.8 329.9 94.0
VOC 28.2 40,4 28.2
Pb Neg. 0.036 Neg.
Sulfuric Acid Mist 0.9 33.6 1.0
F Neg. 0.132 Neg.
Be Neg. 0.0102 Neg.
Hg Neg. 0.0122 Neg.
As Neg. 0.0171 Neg.

Note: Neg. = negligible emissions for applicable pollutant.

* Refer to Appendix A for detailed information on each fuel.

® Does not account for exhaust flow diverted to the CO, plant.

¢ Other regulated peollutants are assumed to have negligible emissions. These
pollutants include reduced sulfur compounds, hydrogen sulfide, asbestos,
vinyl chloride, and radionuclides.
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2.2 CO, PLANT DESCRIPTION
A simplified flow diagram of the CO, plant is shown in Figure 2-3. Stack,

operating, and emission data for the €O, plant are presented in Table 2-2.

A slip stream of cooled gag turbine exhaust (flue gas) from the primary
HRSG will feed the GO, recovery plant. To enrich the GO, content, and
simultaneously reduce the 0, content, the flue gas is first fired in a
secondary HRSG with natural gas. The maximum firing rate for the secondary
HRSG will be 99 MM Btu/hour.

The enriched flue gas then will feed a pair of CO, recovery units. The
following description is typical for each of two 75 TPD CO, recovery
trains. Both units operate simultaneously for a combined output of 150 TPD
€0,.

A flue gas compressor will boost the pressure of the enriched flue gas to
about 2.5 pounds per square inch gauge (psig). The gas is then cooled to
about 115°F with cooling water which condenses a portion of the contained
water vapor. The condensed water is returned to the plant cooling tower
basin. The remaining flue gas enters the amine absorber where it is
contacted in a countercurrent fashion with a circulating amine solvent.
The amine solvent employed is a proprietary solvent (known as FS solvent).
The FS solvent is an aqueous monoethanolamine (MEA) solution with
proprietary corrosion inhibitors which offer increased oxygen tolerance.
The solvent absorbs a majority of the CO, contained in the flue gas. The
balance of the gas is washed with a circulating water stream to reduce the
entrainment of the amine solvent in the treated gas. The treated gas then

will exit the top of the absorber, venting to the atmosphere.

The rich amine solvent, loaded with the absorbed CO,, is pumped to the
amine stripper where it is regenerated by steam stripping. The stripping
section is generated indirectly by heating the solvent in a steam heated
reboiler. The stripping vapors release the absorbed CO, which exits

overhead in the stripper tower. Low pressure steam is provided for heating
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Table 2-2. Stack, Operating, and Emission Data for the Proposed Carbon Dioxide
Recovery Plant Emissions and Stack Parameters

Total
Source Maximum
CT? Duct Burner?® CO, Absorber®  Emissions
Stack Parameters:
Height (ft) 170.0
Velocity (ft/sec) 66.5
Temperature (°F) 117.0
Flow (acfm) 28,201.7
Diameter (ft) 3.0
Maximum Hourly Emissions (1b/hr)9:
S0, 4,87 0.30 0.00 5.17
PM 0.69 0.99 5.00 6.68
NO, 8.39 15.84 .00 24,23
co 3.80 9.90 0.00 13.70
VoC 0.47 2.97 14.73 18.17
Pb 0.0005 Neg. 0.00 0.00
Sulfuric Acid Mist .39 0.02 0.00 0.41
F 0.0015 Neg. 0.00 0.0015
Be 0.00012 Neg. 0.00 0.00012
Hg 0.00014 Neg. 0.00 0.00014
As 0.00020 Neg. 0.00 0.00020
Maximum Annual Emissions (TPY)Y:
S0, 20.96 1.30 0.00 22.27
PM 3.31 4,34 21.90 29.54
NO, 36.15 69.38 0.00 105.53
co 16.61 £3.36 0.00 59.97
voC 2.03 13.01 64.54 79.58
Pb 0.0018 Neg. 0.00 0.00
Sulfuric Acid Mist 1.69 0.10 0.00 1.79
F 0.0067 Neg. 0.00 0.0067
Be 0.00051 Neg. 0.00 0.00051
Hg 0.00061 Neg. 0.00 0.00061
As ‘ 0.00086 Neg. 0.00 0.00086

Note: Neg. = negligible emissions for applicable pollutant.

® Based on diverting 120,000 lb/hr of mass flow. Hourly emissions are based
on distillate oil firing at 20°F; annual emissions are based on S9°F.
Calculated based on the percentage of mass flow to the €O, plant.
Based on 99 MM Btu per hour and the following emission factors:

PM - 0.01 1b/MM Btu; SO, = 1 grain/100 cf of natural gas;

NO, = 0.16 1b/MM Btu; CO = 0.1 1b/MM Btu; VOC = 0.03 1b/MM Btu, and
H,S0, = 5% of SO,
° VOC emissions based on 6 lb FS solvent/ton of CO,; VOC as carbon. -
4 Other regulated pollutants are assumed to have negligible or no emissions. -
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the stripping reboiler. A total of 25,000 lb/hr of steam is used to
generate the CO, production of 150 TPD.

A solvent reclaimer is operated intermittently to reduce degradation
products and heat stable salts in the circulating amine solution which
result from side reactions and thermal/chemical degradation of the solvent.
The reclaimed solution is vaporized by indirect steam heating and returned
to the stripper. The balance of the reclaimer "bottoms" represents a

liquid waste product for disposal off-site.

The regenerated amine solvent from the stripper is cooled, filtered, and

pumped back to the absorber.

The water saturated €O, stream exiting the stripper overhead is cooled with
condensed water returned to the stripper as reflux. The remaining CO,

vapor stream proceeds to the CO, purification and liquefaction sectien.

The CO, vapor is first contacted with a recirculating potassium
permanganate solution for removal of amine solvent traces as well as any
trace levels of NO, and S0;. The gas is then water washed with a
recirculating water stream and feeds an activated carbon tower for final
purification. The scrubbing operation produces a small aqueous
permanganate stream for disposal off-site. The water wash operation
produces a water effluent which is sent to wastewater storage for zero

discharge treating.

The purified €O, vapor is then compressed from near atmospheric pressure to
about 250 psig. The compressor discharge is cooled with cooling water
which condenses a portion of the contained water vapor. This water is
recycled back to the amine unit, The CO, vapor is then dried in a €O,

dryer to prevent subsequent freezing of the remaining water vapor.
The dry €O, is then liquified by condensing with a closed loop ammonia
refrigeration system. Liquid CO, of beverage and food grade quality is

then pressured to intermediate storage before being trucked from the site.

2-8
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Dry ice will be produced on-site. A portion of the liquid CO, produced
will be converted to solid and gaseous CO,. Of the portion of liquid CO,
used in dry ice production, about 40 percent is converted to solid CO,,

40 percent is reliquefied, and 20 percent is lost as a gas.
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3.0 ATR QUALITY REVIEW REQUIREMENTS AND APPLICABILITY

The following discussion pertains to the federal and state air regulatory
requirements and their applicability to the proposed project. These
regulations must be satisfied before the proposed facility (combined cycle

turbine and CO, processing plant) can begin operation.

3.1 NATIONAL AND STATE AAQS

The existing applicable national and Florida AAQS are presented in

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

permitting requirements.

3.2 PSD_REQUIREMENTS
3.2.1 GENERAL REQUIREMENTS

Under federal and State of Florida PSD review requirements, all major new
or modified sources of air pollutants regulated under the Clean Air Act
(CAA) must be reviewed and a preconstruction permit issued. Florida's
State Implementation Plan (SIP), which contains PSD regulations, has been
approved by EPA, and therefore PSD approval authority has been granted to

the Florida Department of Environmental Regulation (FDER).

A "major facility” is defined as any one of 28 named source categories that
has the potential to emit 100 TPY or more, or any other stationary facility
that has the potential to emit 250 TPY or more of any pollutant regulated
under CAA. "Potential to emit" means the capability, at maximum design

capacity, to emit a pollutant after the application of control equipment.

3-1
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Table 3-1. National and State AAQS, Allowable PSD Increments, and Significant Impact Levels (ug/m?)

AAQSH
Hational State Significant

Primary Secondary of PSD_Increments® Impact

Pollutant Averaging Time Standard Standard Florida Class I Class II Levals®

Particulate Matter Annual Gecmetric Mean RA HA HA 5 18 1

(TSP) 24-Hour Maximum NA NA& A 10 37 5

Particulate Matter Annual Arithmetic Mean 50 50 50 4 17¢ 1

(FM10) 24-Hour Maximm 150 150 150 - 30 5

Sulfur Dioxide Annual Arithmetic Mean 80 NA 60 2 20 1

24-Hour Maximum 365 HA 260 5 81 5

3-Hour Maximum NA 1,300 1,300 25 : 512 25

Carbon Meonoxide 8-Hour Maximum 10,000 10,000 10,000 NA RA 500

1-Hour Maximum 40,000 40,000 40,000 NA NA 2,000
w
(]

ra Nitrogen Dioxids Annual Arithmetic Mean 100 100 100 2.5 25 1

Czone 1-Hour Maxirum® 235 235 235 NA NA HA

Lead Calendar Quarter 1.5 1.5 15 RA RA NA

Arithmatic Mean

Short-term maximum concentrations are not to be exceeded more than once per year.

™Maxieum concentrations are not to be exceeded.

‘Proposed Cctober 5, 1889.

dAchieved when the expected number of days per year with concentrations above the standard is fewer than 1.

Note: Particulate matter (TSP} = total suspanded particulate matter.
Particulate matter {(PM10) = particulate matter with asrodynamic diameter less than or equal to 10 micrometers,

NA = Not applicable, i.e., no standard exists,

Sources: Federal Register, Vol. #3, No. 118, June 18, 1878.-
40 CFR 50.
( 40 CFR 52,21,
Chapter 17-2.400, F.A.C.
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A "major modification" is defined under PSD regulations as a change at an
existing major facility that increases emissions by greater than

significant amounts. PSD significant emission rates are shown in
Table 3-2.

PSD review is used to determine whether significant air quality
deterioration will result from the new or modified facility. Federal PSD
requirements are contained in 40 CFR 52.21, Prevention of Significant
Deterioration of Air Quality. The State of Florida has adopted PSD
regulations that are essentially identical to federal regulations
[Chapter 17-2.510, Florida Administrative Code (F.A.C.)]. Major facilities
and major modifications are required to undergo the following analysis
related to PSD for each pollutant emitted in significant amounts:

1. Control technology review,

2. Source impact analysis,

3. Air quality analysis (monitoring),
4. Source information, and
5

Additional impact analyses.

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

following sections,

3.2.2 INCREMENTS/CLASSIFICATIONS

In promulgating the 1977 CAA Amendments, Congress specified that certain
increases above an air quality baseline concentration level of 50, and
total suspended particulate matter [PM(TSP)] concentrations would
constitute significant deterioration. The magnitude of the allowable
increment depends on the classification of the area in which a new source
(or modification) will be located or have an impact. Three classifications
were designated, based on criteria established in the CAA Amendments.

Initially, Congress promulgated areas as Class I (international parks,
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Table 3-2. PSD Significant Emission Rates and De Minimis Monitoring Concentrations

De Minimis
Significant Monitoring
Regulated Emission Rate . Concentration®
Pollutant Under (TPY) (ug/m®)
Sulfur Dioxide NAAQS, NSPS 40 13, 24-hour
Particulate Matter (TSP) NAAQS, NSPS 25 10, 24-hour
Particulate Matter (PM10) NAAQS 15 10, 24-hour
Nitrogen Oxides NAAQS, NSPS 40 14, annual
Carbon Monoxide NAAQS, NSPS 100 575, 8-hour
Volatile Organic
Compounds (Ozone) NAAQS, NSPS 40 100 TPY®
Lead NAAQS 0.6 0.1, 3-month
Sulfuric Acid Mist NSPS 7 NM
Total Fluorides NSPS 3 0.25, 24-hour
Total Reduced Sulfur NSPS 10 10, 1l-hour
Reduced Sulfur Compounds NSPS 10 i0, 1-hour
Hydrogen Sulfide NSPS 10 0.2, 1l-hour
Asbestos NESHAP 0,007 NM
Beryllium NESHAP 0.0004 0.001, 24-hour
Mercury NESHAP .1 0.25, 24-hour
Vinyl Chloride NESHAP 1 15, 24-hour
Benzene NESHAP ¢ KM
Radionuclides NESHAP ¢ NM
Inorganic Arsenic NESHAP ¢ NM

Short-term concentrations are not be be exceeded.

No de minimis concentration; an increase in VOC emissions of 100 TPY or more will
require monitoring analysis for ozone.

Any emission rate of these pollutants.

Note: Ambient monitoring requirements for any pollutant may be exempted if the impact
of the increase in emissions is below de minimis monitoring concentrations.

NAAQS = National Ambient Air Quality Standards.
NM = No ambient measurement method.
NSPS = New Source Performance Standards,
NESHAP = National Emission Standards for Hazardous Air Pollutants.
pg/m® = micrograms per cubic meter.

Sources: 40 CFR 52.21.
Chapter 17-2, F.A.C.
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national wilderness areas, and memorial parks larger than 5,000 acres, and
national parks larger than 6,000 acres) or as Class II (all areas not
designated as Class I). No Class III areas, which would be allowed greater
deterioration than Class II areas, were designated. EPA then promulgated

as regulations the requirements for classifications and area designations.

On October 17, 1988, EPA promulgated regulations to prevent significant
deterioration as a result of emissions of NO, and established PSD
increments for NO, concentrations. The EPA class designations and
allowable PSD increments are presented in Table 3-1. FDER has adopted the
EPA class designations and allowable PSD increments for 505, PM(TSP), and

NO, increments.

The term "baseline concentration" evolves from federal and state PSD
regulations and refers to a concentration level corresponding to a
specified baseline date and certain additional baseline sources. By
definition, in the PSD regulations as amended August 7, 1980, baseline
concentration means the ambient concentration level that exists in the
baseline area at the time of the applicable baseline date. A baseline
concentration is determined for each pollutant for which a baseline date is
established and includes:
1. The actual emissions representative of facilities in existence on
the applicable baseline date; and
2. The allowable emissions of major stationary facilities that
commenced construction before January 6, 1975, for 50, and
PM(TSP) concentrations, or February 8, 1988, for NO,

concentrations, but that were not in operation by the applicable

baseline date.

The following emissions are not included in the baseline concentration and
therefore affect PSD increment consumption:
1. Actual emissions from any major stationary facility on which
construction commenced after January 6, 1975, for S0, and PM(TSP)
concentrations, and after February 8, 1988, for NO,

concentrations; and
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2. Actual emission increases and decreases at any stationary

facility occurring after the baseline date.

In reference to the baseline concentration, the term "baseline date"

actually includes three different dates: .

1. The major facilitylbaseline date, which is January 6, 1975, in
the cases of S0, and PM(TSP), and February 8, 1988, in. the case
of NO,.

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

PSD application.

3. The trigger date, which is August 7, 1977, for 50, and PM(TSP),
and February 8, 1988, for NO,.

The minor source baseline date for S0, and PM(TSP) has been set as
December 27, 1977, for the entire State of Florida (Chapter 17-2.450,
F.A.C.).

3.2.3 CONTROL TECHNOLOGY REVIEW

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 Available Control Technology (BACT) be
applied to control emissions from the source [Chapter 17-2.500(5)(c),
F.A.C]. The BACT requirements are applicable to all regulated pollutants
for which the increase in emissions from the facility or modification

exceeds the significant emission rate (see Table 3-2),
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BACT is defined in Chapter 17-2.100(25), F.A.C., as:

An emissions limitation, including a visible emission standard,
based on the maximum degree of reduction of each pollutant
emitted which the department, on a case by case basis, taking
into account energy, environmental, and economic impacts, and
other costs, determines is achievable through application of
production processes and available methods, systems, and
techniques (including fuel cleaning or treatment or innovative
fuel combustion techniques} for control of such pollutant, If
the Department determines that technological or economic
limitations on the application of measurement methodology to a
particular part of a source or facility would make the
imposition of an emission standard infeasible, a design,
equipment, work practice, operational standard or combination
thereof, may be prescribed instead to satisfy the requirement
for the application of BACT. Such standard shall, to the
degree possible, set forth the emissions reductions achievable

by implementation of such design, equipment, work practice, or
operation.

BACT was promulgated within the framework of the PSD requirements in the
1977 amendments of the CAA [Public Law 95-95; Part C, Section 165(a)(4)].
The primary purpose of BACT is to optimize consumption of PSD air quality
increments and thereby enlarge the potential for future economic growth
without significantly degrading air quality (EPA, 1978; 1980). Guidelines
for the evaluation of BACT can be found in EPA’'s Guidelines for Determining
Best Available Control Technology (BACT), (EPA, 1978) and in the PSD
Workshop Manual (EPA, 1980). These guidelines were promulgated by EPA to
provide a consistent approach to BACT and to ensure that the impacts of
alternative emission control systems are measured by the same set of
parameters. In addition, through implementation of these guidelines, BAGT
in one area may not be identical to BACT in another area. According to EPA
(1980), "BACT analyses for the same types of emissions unit and the same
pellutants in different locations or situations may determine that
different control strategies should be applied to the different sites,

depending on site-specific factors. Therefore, BACT analyses must be

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

energy, economic, and other impacts (EPA, 1978).

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

down" approach to BACT decisionmaking.

The top-down BACT approach essentially starts with the most stringent (or
top) technology and emissions limit that have been applied elsewhere to the
same or a similar source category. The applicant must next provide a basis
for rejecting this technology in favor of the next most stringent
technology or propose to use it. Rejection of control alternatives may be
based on technical or economic infeasibility. Such decisions are made on
the basis of physical differences (e.g., fuel type), locational differences
(e.g., availability of water), or significant differences that may exist in

the environmental, economic, or energy impacts. The differences between
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the proposed facility and the facility on which the control technique was
applied previously must be justified. Recently, EPA issued a draft

guidance document on the top-down approach entitled Top-Down Best Available
Control Technelogy Guidance Document (EPA, 1990).

3.2.4 AIR QUALITY MONITORING REQUIREMENTS

In accordance with requirements of 40 CFR 52.21(m) and Chapter 17-2.500(f),
F.A.C, any application for a PSD permit must contain an analysis of
continuous ambient air quality data in the area affected by the proposed
major stationary facility or major modification. For a new major facility,
the affected pollutants are those that the facility potentially would emit
in significant amounts. For a major modification, the pollutants are those

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

Ambient air monitoring for a period of up to 1 year generally is
appropriate to satisfy the PSD monitoring requirements. A minimum of

4 months of data is required. Existing data from the vicinity of the
proposed source may be used if the data meet certain quality

assurance requirements; otherwise, additional data may need to be gathered.
Guidance in designing a PSD monitoring network is provided in EPA's

Ambient Monitoring Guidelines for Prevention of Significant Deterioration
(EPA, 1987a).

The regulations include an exemption that excludes or limits the pollutants
for which an air quality analysis must be conducted. This exemption states
that FDER may exempt a proposed major statiomary facility or major .
modification from the monitoring requirements with respect to a particular
pollutant if the emissions increase of the pollutant from the facility or
modification would cause, in any area, air quality impacts less than the de

minimis levels presented in Table 3-2 [Chapter 17-2.500(3)(e), F.A.C.].
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3.2.5 SOURCE IMPACT ANALYSIS

A source impact analysis must be performed for a proposed major source
subject to PSD review for each pollutant for which the increase in
emissions exceeds the significant emission rate (Table 3-2). The PSD
regulations specifically provide for the use of atmospheric dispersion
models in performing impact analyses, estimating baseline and future air
quality levels, and determining compliance with AAQS and allowable PSD
increments. Designated EPA models normally must be used in performing the
impact analysis, Specific applications for other than EPA-approved models
require EPA's consultation and prior approval. Guidance for the use and
application of dispersion models is presented in the EPA publication
Guideline on Air Quality Models (Revised). The source impact analysis for
criteria pollutants to address compliance with AAQS and PSD Class II
increments may be limited to the new or modified source if the net increase
in impacts as a result of the new or modified source is below significance

levels, as presented in Table 3-1,

EPA has recently recommended significant impact levels for PSD Class 1

areas. The levels are as follows:

Maximum
Averaging Significance
Pollutant Time Level (pg/m®)
S0, 3-hour 1.23
24-hour 0.275
Annual 0.1
PM(TSP) 24-hour 1.35
Annual 0.27
NO, Annual 0.1

Although these levels were proposed for use in Virginia and may not be
binding in other states, the proposed levels serve as a guideline in

assessing a source’s impact In a Class I area. EPA's Office of Air Quality

Planning and Standards has initiated a motion that will lead to rulemaking =
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to address the general need for Glass I significant impact levels. The
action is part of EPA's efforts to incorporate new source review provisions
of the 1990 Clean Air Act Amendments, Because the process of developing
the regulations will be lengthy, EPA believes that immediate guidance
concerning the significant impact levels is appropriate in order to assist

states in implementing the PSD permit process.

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

comparison to air quality standards.

3.2.6 ADDITIONAL IMPACT ANALYSIS

In addition teo air quality impact analyses, federal and State of Florida
PSD regulations require analyses of the impairment to visibility and the
impacts on soils and vegetation that would occur as a result of the
proposed source [40 CFR 52.21; Chapter 17-2.500(5)(e), F.A.C.]. These
analyses are to be conducted primarily for PSD Class 1 areas. Impacts as a
result of general commercial, residential, industrial, and other growth
associated with the source also must be addressed. These analyses are

required for each pollutant emitted in significant amounts (Table 3-2).

3.2.7 GOOD ENGINEERING PRACTICE STACK HEIGHT

The 1977 CAA Amendments require that the degree of emission limitation
required for control of any pollutant not be affected by a stack height
that exceeds GEP or any other dispersion technique. On July 8, 1985, EPA
promulgated final stack height regulations (EPA, 1985a). Identical
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regulations have been adopted by FDER [Chapter 17-2.270, F.A.C.]. GEP
stack height is defined as the highest of:
1. 65 meters (m), or
2. A height established by applying the formula:
' Hg = H + 1.5L
where: Hg = GEP stack height,
H = Height of the structure or nearby structure, and
L = Lesser dimension (height or projected width) of
nearby structure(s), or

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

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

greater.

The stack height regulations also allow increased GEP stack height beyond
that resulting from the above formula in cases where plume impaction
occurs. Plume impaction is defined as concentrations measured or predicted
to occur when the plume interacts with elevated terrain. Elevated terrain
is defined as terrain that exceeds the height calculated by the GEP stack
height formula,

3.3 NONATTAINMENT RULES

Based on the current nonattainment provisions {Chapter 17-2.510, F.A.C.),
all major new facilities and modifications to existing major facilities
located in a nonattainment area must undergo nonattainment review, A new
major facility is required to undergo this review if the proposed pieces of
equipment have the potential to emit 100 TPY or more of the nonattaihment
pollutant. A major modification at a major facility is required to undergo
review if it results in a significant net emission increase of 40 TPY or
more of the nonattainment pollutant or if the modification is major (i.e.,
100 TPY or more).

3-12 ; T



91193C1/3-13
04/03/92

For major facilities or major modifications that locate in an attainment or
unclassifiable area, the nonattainment review procedures apply if the
source or modification is located within the area of influence of a
nonattainment area. The area of influence is defined as an area that is
outside the boundary of a nonattainment area but within the locus of all
points that are 50 km outside the boundary of the nonattainment area.

Based on Chapter 17-2.510(2)(a)2.a, F.A.C., all VOC sources that are
located within an area of influence are exempt from the provisions of new
source review for nonattainment areas. Sources that emit other
nonattainment pollutants and are located within the area of influence are
subject to nonattainment review unless the maximum allowable emissions from
the proposed source do not have a significant impact within the

nonattainment area.

3.4 SQURCE APPLIGABILITY

3.4.1 AREA CLASSIFICATION

The project site is located in Polk County, which has been designated by
EPA and FDER as an attainment area for all criteria pollutants. Polk
County and surrounding counties are designated as PSD Class II areas for
50,, PM(TSP), and NO,. The site is located approximately 120 km from the

closest part of the Chassahowitzka National Wilderness Area.

3.4,2 PSD REVIEW
3.4.2.1 Pollutant Applicability

The proposed project is considered to be a major facility because emissions
of any regulated pollutant will exceed 250 TPY (refer to Table 2-2);
therefore, PSD review is required for any pollutant for which the net
increase in emissions exceeds the PSD significant emission rates presented
in Table 3-2 (i.e., major modification). As shown, potential emissions‘
from the proposed project will exceed the PSD significant emission rates
for 50, PM(TSP), PM(PM10), NO,, CO, VOCs, sulfuric acid mist, Be, and

inorganic As. Therefore, the project is subject to PSD review for these

pollutants.
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3,4,2.2 Ambient Monitoring

Based on the net increase in emissions from the proposed project, presented
in Table 3-3, a PSD preconstruction ambient monitoring analysis is required
for S0,, PM(TSP), PM(PM10), NO,, CO, VOCs, sulfuric acid mist, Be, and As.
However, if the net increase in impact of a pollutant is less than the de
minimis monitoring concentration, then an exemption from the
preconstruction ambient monitoring requirement is provided for in the FDER
regulations {FDER Rule 17-2.500(3)(e)]). In addition, if an acceptable
ambient monitoring method for the pollutant has not been established by

EPA, monitoring is not required.

If preconstruction monitoring data are required to be submitted, data
collected at or near the project site can be submitted, based on existing

air quality data (e.g., FDER) or the collection of on-site data.

Maximum predicted impacts as a result of the net increase associated with
the proposed project are presented in Table 3-4 for pollutants requiring
PSD review. The methodology used to predict maximum impacts and the impact
analysis results are presented in Sections 6.0 and 7.0. As shown in

Table 3-4, the maximum net increase in impact is below the respective

de minimis monitoring concentration for all pollutants except S0,. For
VOCs, the maximum emissions from the proposed facility exceeds the de
minimis emission rate of 100 TPY. There are no acceptable ambient
monitoring methods for sulfuric acid mist, radionuclides, or As; therefore,

monitoring is not required for these pollutants,

For SO, and ozone concentrations, the monitoring data collected in Polk
County are proposed for use in satisfying the preconstruction monitoring

requirements (see Section 5.2).

3.4,2.3 GEP Stack Height Impact Analysis
The GEP stack height regulations allow any stack to be at least 65 m high.

The stacks for the proposed turbine and CO, plant will be 125 feet (ft)
(38.1 m) and 170 ft (51.8 m), respectively. These stack heights do not

3-14



Teble 3-3. Net Increase in Emisslons Due To the Proposed Mulberry Cogeneration Facility
Compared to the PSD Significant Emission Rates

Emissions (TPY)

Potential
Emissions From Significant
Proposed Emission BSD
Pollutant Facility Rate Review

Sulfur Dioxide 418* 40 Yes
Particulate Matter (TSP) a2 25 Yes
Particulate Matter (PM1D)} 92 15 Yes
Nitrogen Dioxide 788 40 Yes
Carbon Monoxide 373 100 Yes
Volatile Organic Compounds 118 40 Yes
Lead 0.036 0.6 No
Sulfuric Acid Mist 34 7 Yes
Total Fluorides 0.13 3 No
Total Reduced Sulfur REG 10 Yo
Reduced Sulfur Compounds NEG 10 Ho
Hydrogen Sulfide NEG 10 No
Asbastos REG 0.007 No
Beryllium 0.010 0.0004 Yes
Mercury 0.012 0.1 Ro
Vinyl Chloride NEG 1 No
Benzene KEG 0 No
Radionuclides NEG 0 No
Inorganic Arsenic 0,017 4] Yes

Rote: NEG = Negligible.

All calculations based on 59°F peak load condition.

‘Based on a maximum sulfur content specification of 0.1 percent in fuel oil.
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Table 3-4. Predicted Net Increase in Impacts Due To the Proposed

Mulberry Cogeneration Facility Compared to PSD De Minimis
Monitoring Concentrations

Concentration {ug/m*)

Predicted De Minimis

Net Increase Monitoring
Pollutant in Impacts Concentration
Sulfur Dioxide 15.5 12, 24-hour
Particulate Matter (TSP) 2.8 10, 24-hour
Particulate Matter (PM10) 2.8 10, 24-hour
Nitrogen Dioxide 0.85 14, annual
Carbon Monoxide 23.6 575, 8-hour
Volatile Organic Compounds 118 TPY 100 TPY®
Sulfuric Acid Mist NA NM
Beryllium 0.0004 0.001, 24-hour
Inorganic Arsenic NA NM

Note: NA = Not applicable.
NM = No acceptable ambient measurement method has been developed

and, therefore, de minimis levels have not been established
by EPA.

® No de minimis concentration; an increase in emissions of 100 TPY or
more will require a monitoring analysis for ozone.
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exceed the GEP stack height. The potential for downwash of the units’
emissions caused by nearby structures is discussed in Section 6.0, Air

Quality Modeling Approach.

3.4.3 NONATTAINMENT REVIEW

The project site is located in Polk County, which is classified as an
attainment area for all criteria pollutants. The plant is also located
more than 50 km from any nonattainment area. Therefore, nonattainment

requirements are not applicable.

3.4.4 HAZARDOUS POLLUTANT REVIEW

The FDER has promulgated guidelines (FDER, 1991) to determine whether any
emission of a hazardous or toxic pollutant can pose a possible health risk
to the public. All regulated pollutants for which an ambient standard does
not exist and all nonregulated hazardous pollutants are to be compared to
no threat levels (NTL) for each applicable pollutant. If the maximum
predicted concentration for any hazérdous pollutant is less than the
corresponding NTL for each applicable averaging time, that emission is
considered not to pose a significant health risk. The NTLs for pollutants
applicable to the proposed project are presented in Table 3-5. Emissions

for these pollutants are presented in Appendix A.
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Table 3-5. Summary of Florida No Threat Levels for Toxic Air Pollutants
Applicable to the Proposed Facility Analysis

No Threat level (ug/m)

Pollutant 8-Hour 24-Hour Annual
Antimony 5 1.2 0.3
Arsenic 2 0.48 0.00023
Barium 5 1.2 50
Beryllium 0.02 0.0048 0.00042
Cadmium 0.5 0.12 0.00056
Chlorine 15 3.6 NE
Chromium 5 1.2 1000
Colbalt 0.5 0.12 NE
Copper 1 0.24 NE
Ethanolamine 80 19.2 NE
Fluorine 2 0.48 50
Formaldehyde 4.5 1.08 0.077
Lead 1.5 0.386 0.09
Manganese 50 12 NE
Mercury 0.5 0.12 0.3
Nickel 0.5 0.12 0.0042
Polyorganic Matter NE NE NE
Selenium 2 0.48 NE
Sulfuric Acid Mist 10 2.38 NE
Vanadium 0.5 0.12 20
Zine? 50 12 NE
Note: NE = none established.

2 As zine oxide.
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4.0 CONTROL TECHNOLOGY REVIEW

4.1 APPLICABILITY

The control technology review requirements of the PSD regulations are
applicable to emissions of PM10, SO,, NO,, CO, VOC, H,50, mist, Be, and
inorganic As (see Section 3.0). This section presents the applicable NSPS
and the proposed BACT for these pollutants. The approach to BACT analysis
is based on the regulatory definitions of BACT, as well as EPA’'s current

policy pguidelines requiring the top-down approach,

4.2 NEW SOURCE PERFORMANCE STANDARDS
The applicable NSPS for gas turbines are codified in 40 CFR 60, Subpart GG.
These regulations apply to:
1. Electric utility stationary gas turbines with a heat input at peak
load of greater than 100 x 10% Btu/hr [40 CFR 60.332 (b)];
2. Stationary gas turbines with a heat input at peak load between 10
and 100 x 10° Btu/hr [40 CFR 60.332 (c)]; or
3. Stationary gas turbines with a manufacturer’s rate base load at

ISO conditions of 30 MW or less [40 CFR 60.332 (d)].

The electric utility stationary gas turbine provisions apply to stationary
gas turbines constructed for the purpose of supplying more than one-third
of their potential electric output capacity for sale to any utility power
distribution system [40 CFR 60.331 (q)]. The requirements for electric
utility stationary gas turbines are applicable to the project and are the
most stringent provision of the NSPS. These requirements are summarized in

Table 4-1 and were considered in the BACT analysis,

As noted from Table 4-1, the NSPS NO, emission limit can be adjusted upward
to allow for fuel-bound nitrogen (FBN). For a fuel-bound nitrogen
concentration of 0.015 percent or less, no increase in the NSPS is
provided; for a fuel-bound nitrogen concentration of 0.06 percent, the NSPS

is increased by 0.0024 percent or 24 parts per million (ppm).
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Table 4-1. Federal NSPS for Electric Utility Statlionary Gas Turbilnes

Pollutant Emission Limitation®
Nitrogen 0.0075 percent by volume (75 ppm) at
Oxides® 15 percent O, on a dry basis adjusted for

heat rate and fuel nitrogen

" Applicable to electric utility gas turbines with a heat input at peak
load of greater than 100 x 10° Btu/hr,

b Standard is multiplied by 14.4/Y; where Y is the manufacturer’s rated
heat rate in kilojoules per watt at rated load or actual measured heat
rate based on the lower heating value of fuel measured at actual peak
load; Y cannot be greater than 1l4.4. Standard is adjusted upward
(additive) by the percent of nitrogen in the fuel:

Fuel-bound nitrogen (percent by | Allowed Increase
weight) | NO, percent by
volume
N<O.OLS. .o e 0
0.015<NLO. 1. ...t e e aas 0.04(N)
0.1<N<0.25. . ... e 0.004+40.0067(N-0.1)
N>0. 25, e 0.005

where:
N = the nitrogen content of the fuel (percent by weight).

Source: 40 CFR 60 Subpart GG.
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For the proposed CTs, the NSPS emission limit would be 93 ppm on oil and
96 ppm on gas (corrected to 15 percent oxygen at a fuel-bound nitrogen
content of 0.0l15 percent). The applicable NSPS for the secondary duct
burner will be 40 CFR 60, Subpart Dc. The applicable requirements are
presented in Table 4-2.

4.3 BEST AVATIARLE CONTROL TECHNOLOGY

4.3.1 NITROGEN OXIDES

4.3.1.1 Identification of NO_ Control Technologies

NO, emissions from combustion of fossil fuels consist of thermal NO, and
fuel-bound NO,. Thermal NO, is formed from the reaction of oxygen and
nitrogen in the combustion air at combustion temperatures. Formation of
thermal NO, depends on the flame temperature, residence time, combustion
pressure, and air-to-fuel ratios in the primary combustion zone. The
design and operation of the combustion chamber dictates these conditions.
Fuel-bound NO, is created by the oxidation of volatilized nitrogen in the

fuel. Nitrogen content in the fuel is the primary factor in its formationm.

Table 4-3 presents a listing of the lowest achievable emission rates/best
available control technology (LAER/BACT) decisions made by state
environmental agencies and EPA regional offices for gas turbines. This
table was developed from the information contained in the LAER/BACT
clearinghouse documents (EPA, 1985b, 1986, 1987c¢, 1988c, 1989) and by
contacting state agencies, such as the CalifoLnia Air Control Board, the
South Coast Air Quality Management District, the New Jersey Department of
Environmental Protection, and the Rhode Island Department of En&ironmental

Management.

The most stringent NO, controls for CTs established as LAER/BACT by state
agencies are selective catalytic reduction (SCR) with wet injection and wet
injection alone. When SCR has been employed, wet injection is used
initially to reduce NO, emissions. SCR has been installed or permitted in
about 132 projects. The majority of these projects (more than 90 percent)

are cogeneration facilities with capacities of 50 MW or less. About




Table 4-2

I Summary of NSPS For Small Industrial-Commercial-Institutional Steam Generating Units

Unit Size
(heat input)

Fuel

Annual Capacity
- Factor

Emission Standard

30-100 MMBtu/hr

30-100 MMBtu/hr

>75 MBtu/hr

30-75 MMBtu/hr

Coal; Coal w/other fuels

Wood; Wood w/other fuels
(except coal)

0il

All fuels

Coal

Coal

Coal w/emerging S02
control technology

Coal in duct burner of
combined cycle system

04l

Coal refuse in fluidized
ked combustor

Coal

Coal w/emerging S02
control technology

Coal in duct burner of
combined cycle system

0il

Coal. refuse in fluidized
bed combustor

PARTICULATE MATTER

>90% on coal
<90X on coal

>30X on wood
<30X on wood

No limitation

OPACITY

No limitation

SULFUR DIOXIDE

>55X on coal
<551 on coal
>55X on coal
No limitation
No limitation

No limitation

No limitation
No limitation

No limitation
Ro limitation

No limitation

0.05 1b/M/Btu
0.10 1b/MH4Btu

0.10 1b/MBtu
0.30 lb/MMBtu

No emission limit

20X opacity

lb/MMBtu; 90X reduction
1b/MBtu
lb/MMBtu; 50X reduction

©
oo

1b/MMBtu
1b/MMBtu or 0.5% S fuel

1b/MMBtu; 80X reduction

1b/MMBtu
1b/MBtu

1b/MBtu
1b/MBtu or 0.5% S fuel

1b/MMBtu

Source:

40 CFR Part 60 Subpart De

4-4
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Table 4-3. Summary of BACT Determinations for NOx from Gas-fired Turbines

Date

of Unit/Process Capacity NOx Emission Limit Eff.

Company Name State  Permit Description (Size) (b/MMBw) (Ib/hr) (TPY) pmvd basis) Control Mcthod (%)
Lake Cogen FL Nov-91 Combined Cycle {20 MW — — - 25 @ 15% Q2 Steam Injection —
Pasco Cogen FL Nov-91 Combined Cycle 120 MW — -— - 25 @ 15% 02 Steam Injection -
Florida Power Corporation FL Sep-91 Simple Cycle 552 MW - — - 42 @15% 02 Dry Low NOx Combustor -
Enron Louisana Energy Co LA Aug-9! Gas Turbines (2) 78.2 MMBtu/hr - 6.3 - 40 ppmv @ 15% O2 Water Inject 0.67 1b/Ib 71.00%
City of Lakeland FL Jul-91 Combined Cycle 120 MW — — - 25 @15% 02 Dry Low NOx Combustor —
Sumas Energy, Inc. WA Jun~91 Gas Turbine 80 MW - - — 6 @15% 02 SCR. 90.00%
Florida P&L Co. (Martin} FL Jun-91 Combined Cycle 860 MW - - - 25 @15% Q2 Dry Low NOx Combustor —
Commonwealth Atlantic LTD Partn. VA Mar-91 Gas Turbine 1533 MMBtuw/hr — 138 - 25 ppmvd H2o Injection & Low NOx Comb. —
Commonwealth Atlantic LTD Partn. VA Mar-91 Gas Turbine 1400 MMBtu/hr - — 1032 42 ppmvd Water Injection -—
Florida P&L Co. (Ft. Lauderdale) FL Mar-91 Combined Cycle 860 MW — —_ - 42 @ 15% 02 Steam Injection -
Hardee Power Station FL Dec-90 Combined Cycle 660 MW —-— — -— 42 @ 15% 02 Wet Injection _—
Salinas River Cogen CA Nov-90 Gas Turbine 432 MW - 10 — 6 @15% 02 Dry Low NOx Comb. & SCR -
Sargent Canyon Cogen Co CA Nov-90 Gas Turbine 42 .5 MW — 10 — 6 @15% 02 Dry Low NOx Comb. & SCR —
March Point Cogen WA Qct-90 Turbine 80 MW —_— — — 25 @ 15% 02 Massive Steam Injection 80.00%
Las Vegas Cogen NV Oct-90 Turbine, Peaking 397 MMBtu/hr - — — 10 ppm Water Injection & SCR —
Delmarva Power Corporation DE Sep-90 Combined Cycle 450 MW 0.10 - - 25 @15% Q2 Dry Low NOx Combustor —_
Doswell Limited Partnership VA  May-90 Turbine 1,261 MMBtu/hr - — - 9 ppmvd Dry Comb. to 25 ppm, SCR to 9 pp —
Fulton Cogeneration Assoc. NY Jan-%0 GE LM5000 500 MMBtu/hr — - - 36 Water Injection —
O'Brian California Cogen Il CA Jan-90 Gas Turbine 49.50 MW — 1146 —_ —_ SCR —_
Arrowhead Cogeneration vT Dec-89 Gas Turbine 282.0 MMBtu/hr - — — 9 @ 15% 02, IH Av Water Injection & SCR 80.00%
Richmond Power Enterprise Partn, YA Dec-89 Gas Turbine 1,163.5 MMBtu/hr — —_ — 8.2 @15% O2 Steam Inj. & SCR —
JMC Selkirk, Inc. NY Nov-89 GE Frame 7 80 MW - — — 25 ppm Steam Injection -
Badger Creek Limited CA Oct-89 GT-Cogen 457.8 MMBtu/hr 0.0135 - -— — Steam Infection & SCR —
Capitol District NRG Ctr CT Oct-89 Gas Turbine 738.8 MMBtu/hr - - - 42 @ 15% 02 Steam Injection -
City of Anaheim GT Proj. CA Sep-89 Gas Turbine 442 MMBtu/hr - 175 - - Steam Injection & SCR 69.60%
Panda-Rosemary Corp. NC Sep-89 GE Frame 6 499 MMBtu/hr 0.17 83 — — Water Injection —
Kamine Syracuse Cogen NY Sep—89 Turbine 79 MW —_ - - 36 ppm Water Injection -
Cimarron Chemical Co. CO Aug-89 Turbines (2) 271.0 MMBt/hr - _— - 65 ppmv @ [5% O2 Steam Injection -
Tropicans Produets, Ine. FL May-89 Gas Turbine 45,40 MW — — - 42 @ 15% 02 Steam Injection -
Empire Energy — Niagara Cogen NY May-89 GE Frame 6 (3) 1,248 MMBtu/hr - - - 42 ppm Steam Injection -
Megan-Racine Assoc. NY Mar-89 GE LM 5000 430 MMBtu/hr — — - 42 ppm Water Injection —
Potomac Electric Power Company MD Mar-89 Combined Cycle 860 MW - - - 42 @ 15% 02 Steam Injection -
Indec/Oswego Hill Cogen NY Feb-89 GE Frame 6 40 MW — — - 42 @15% 02 Water Injection -

t

b
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Table 4-3. Summary of BACT Determinations for NOx from Gas~fired Turbines
Date
of Unit/Process Crpacity NOx Emission Limit Eff.
Company Name State  Permit Description (Size) (Ib/MMBt:) (Ib/he} (TPY) pmvd basis) Control Method (%)
Pawtucket Power Rl Jan-89 Turbine 58 MW —_— — — S @15% Q2 SCR —
L&J Energy System Cogen NY Jan-89 GE LM 5000 40 MW — —_ - 42 ppm Steam Injection —
Mojave Cogen CA Jan-89 Turbine 490 MMBtu/hr 0.031 — — - - -
Ocean State Power RI Jan-89 Combine Cycle 500 MW - — — 9 @15% 02 Water Injection & SCR -
Mojave Cogen CcA Dec-88 Turbine 45 MW - - - 10 ppm Steam Injection & SCR -
Champion International AL Nov-88 Gas Turbine 5 MW -_ — — 42 @ 15% 02 Steam Injection 70.00%
Indeck-Yerks Energy Services NY Nov-88 GE Frame 6 40 MW — - — 42 @ 15% O2 Steam Injection —
Long Island Lighting Co NY Nov-88 Peeking Units (3) 75 MW — - - 55 ppm Water Injection -_
Amtrak PA Oct-88 Turbine (2) 20 MW - —_ — 42 @ 15% 02 H20 Injection —
Mobile Oil CA Sep-88 Turbine (2) 81.40 MMBtuw/hr 0,047 3.78 — - Woater Inj. & SCR -
Kamine South Glens Falls NY Sep-88 GE Frame & 40 MW - - - 42 ppm Steam Injection —_
Orlando Utilities FL Sep-88 Gas Turbine (2) 35 MW - - - 42 @ 15% 02 Steam Injection -
Delmarva Power Corporation DE Aug-88 Turbine (2} 200 MW - — — 42 ppm Low NOx Burners & Water Inj. -
Q'Brien Cogen CT Aug-88 Gas Turbine (2)  499.9 MMBtu/hr - - — 39 @ 15% 02 Water Injection —
Kamine Carthage NY Jul-88 GE Frame 6 40 MW — — - 42 ppm Steam Injection -
ADA Cogeneration MI Jun-88 Turbine 245.0 MMB/hr - - - 42 @ 15% 02, 1H Av H20 Injection 59.00%
CCF-1 Jefferson Station CT May-33 Gas Turbines (2) 110 MMBuw/hr — - - 36 @15% 02 Water Injection -
Merck Sharp & Pohme PA May-88 Turbine 310 MMBTU/hr - - - 42 @ 15% 02 Steam Injection -
Virginia Power VA Apr-88 GE Turbine 1,875 MMBTU/hr 490 42 @ 15% Q2 Steam Injection -
TBG/Grumman NY Mar—-88 Gas Turbine 16 MW 0.2 - - 75 ppm H20 Inj. & Combustion Controls —
Combined Energy Resources CA Feb-88 Gas Turbine 25.94 MW -  199.0 - - H20 Injection & SCR 81.00%
Texas Gas Transmission Corp. KY Feb-88 Gas Turbine 14300 HP —_ — — — NOx 0.015 % by Volume —
Midiand Cogeneration Venture Ml Feb-88 Turbines (12) 934.2 MMBTU/hr — — - 42 @ 15% 02 Steam Injection -
Midway-Sunset Cogen CA Jan-88 GE Frame 7(3) 75 MW -— 85 -— — Water Inj. & Quict Combustion _
Downtown Cogeneration Assoc. LA Aug-87 Gas Turbine 71.9 MMBtu/hr - - — 42 ppmvd @ 15% 02 Water Injection -—
BAF Energy : CA Jul-87 Turbine, Generator 887.2 MMBTU/hr — 301 - 9 ppm @ 15% 02  Steam Injection & SCR 80.00%
AES Placerita, Inc. CA Jul-87 Turbine 530 MMBTU/hr — 142 — 9 @15% 02 St./F Ratio 2.2:1 & SCR —
AES Placerita, Inc. CA Jul-87 Gas Turbine 530 MMBTU/hr —  12.0 - 9 @15% 02 St./F Ratio 2.2:1 & SCR —
Power Development Co. CA Jun-87 Gas Turbine 49 MMBTU/H — 1.5 - 9 @15% 02 H20O Injection & SCR -
San Joaquin Cogen Limited CA Jun~8§7 Gas Turbine 48.6 MW - 10.4 - 6 @15% 02 H20 Injection & SCR 76.00%
Cogen Technologics NJ Jun-87 GE Frame 6 (3) 40 MW — — — 9.6 @ 15% Q2 H20 Injection & SCR 95.00%
Trunkline LNG LA May-87 Gas Turbine 147,102 SCF/hr - 59 — - —
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Table 4-3. Summary of BACT Determinations for NOx from Gas-fired Turbines

Date
of Unit/Process Capacity NOx Emission Limit Eff.

Company Name State  Permit Description (Size) (b/MMBtu) (Ib/hr} (TPY) pmvd basis) Control Method (%)
Pacific Gas Transmission OR May-87 Gas Turbine 14,000 HP 50.3 — 154 Combustion Control -_
Anheuser-Busch FL Apr-87 Gas Turbine 95.7 MMBTU/hr - — — — —
Alaska Elect. Gen. & Trans. AK Mar-87 Gas Turbine 30 MW — — 75 @15% 02 H20 Injection —
Sycamore Cogen CA Mar-87 Gas Turbine 75 MW — - — — —
.5, Borax & Chemical Corp. CaA Feb-87 Gas Turbine 45 MW 40 - 25 ppm @ 15% 02 Proper Combust. Techniques -
Sierra LTD. CA Feb-87 GE Gas Turbine  11.34 MMCF/D 0.016 4.4 - -— Steam Injection & SCR 95.86%
Midwey-Sunset Project CA Jan-87 Gas Turbines (3) 973 MMBTU/hr 113.4 — 16.31 ppmv H20 Injection 73.00%
City of Santa Clara CA Jan-87 Gas Turbine - — - 42 @ 15% 02 Water Injection —
O’Brien NRG Systems/Merchants Re CA Dec-86 Gas Turbine 359.5 MMBtw/hr 30.3 - 15 @ 15% 02 Water Injection & SCR —
California Dept. of Corr. CA Dec-86 Gas Turbine 5.1 MW - — B @15% 02 [:1 H2O Injection -
Double 'C’ Limited CA Nov-86 Gas Turbine 25 MW 8.08 - -— H20 Inj. & Selected Catalytic Red. -
Kern Front Limited CA Nov-86 Gas Turbine (2) 50 MW 8.08 — 45 @15% 02 Water Injection & SCR 95.80%
PG&E, Station T CA Aug-86 GE LMS5000 396 MMBTU/hr 63 - 25 ppm @ 15% O2  Steam Injection @ SUF Ratio of 1.7/ 75.00%
Wichita Falls E. I, L. TX Jun-86 Gas Turbine 20 MW - 684 - Steam Injection —
Formosa Plastic Corp. TX May-86 GE MS 6001 38.4 MW — 640 -— Steam Injection -
Kern Energy Corp. CA Apr-86 Gas Turbine 8.8 MMCF/D 0.023 8.29 - - Steam Inj., Low NOx Config. & SC 87.00%
Monarch Cogen CA Apr-86 Combined Cycle 92.20 MMBtu/hr §.02 - 22 @15% 02 SCR —
Moran Power, Inc. CA Apr-86 Gas Turbine 8.0 MMCF/D 8.29 - — Steam Inj., Low NOx Config. & SC 87.00%
Southeast Energy, Inc. CA Apr-86 Gas Turbine 3.0 MMCF/D 0.023 8.29 - - Steam Inj., Low NOx Cenfig. & SC 87.00%
Western Power System, Inc CA Mar-86 GE Gas Turbine  26.5 MW - — 9 @15% 02 H20 Injection & SCR 80.00%
AES Placerita, Ine. CA Mar-86 Turbine 519 MMBTU/hr 26.2 - 7 @15% 02 H20 Injection & SCR -
OLS Energy CA Jan-86 GE Gas Turbine 256 MMBTU/hr — -— 9 @15% 02 H20 Injection & Scrubber 80.00%
Union Cogeneration CA Jan—86 Gas Turbine 16 MW — —_ 25 @15% 02 H20 Injection & Scrubber _
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83 percent (i.e., 109) of the projects have been in California. Of these
109 projects that have either installed SCR or have been permitted with
SCR, 43 percent have been in the Southern California NO, nonattainment area
where SCR was required not as BACT but as LAER, a more stringent
requirement. LAER is distinctly different from BACT in that there is no
consideration of economic, energy, or environmental impacts; if a control
technology has previously been installed, it must be required as LAER.

LAER is defined as follows:

Lowest achievable emission rate means, for any source, the more
stringent rate of emissions based on the following: (i) The most
stringent emissions limitation which is contained in the
implementation plan of any State of such class or category of
stationary source, unless the owner or operator of the proposed
stationary source demonstrates that such limitations are not
achievable; or (ii) The most stringent emissions limitation which is
achieved in practice by such class or category of stationary source.
This limitation, when applied to a modification, means the lowest
achievable emissions rate for the new or modified emissions units
within the stationary source. In no event shall the application of
this term permit a proposed new modified stationary source to emit any
pollutant in excess of the amount allowable under applicable new
source standards of performance (40 CFR 51, Appendix S.II, A.18).

As noted previously, there are distinct regulatory and policy differences

between LAER and BACT,

All the projects in California have matural gas as the primary fuel, and
only 15 of the SCR applications in California have distillate fuel as

backup.

The remaining projects with SCR (i.e., 23 projects) are located in the
eastern United States. These projects are located in Vermont,
Massachusetts, Connecticut, New Jersey, New York, Rhode Island, and
Virginia. A majority of these projects are cogenerators or independent
power producers. The size of these projects ranges from 22 MW to 450 MW,
with 87 percent less than 100 MW in size. While almost all of the
facilities have distillate oil as backup fuel, distillate oil gemerally is

restricted by permit to 1,000 hours or less per CT.
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Reported and permitted NO, removal efficiencies of SCR range from 40 to

80 percent. The most stringent emission limiting standards associated with
SCR are approximately 9 ppm for natural gas firing. However, two
facilities have reported emission limits of about 4.5 ppm. These emission
limits were clearly determined to be LAER on CTs using water injection with
uncontrolled NO, levels below 42 ppm. SCR has not been installed or
permitted on simple cycle CTs.

Wet injection has been the primary method of reducing NO, emissions from
CTs. This method of control was first mandated by the NSPS to reduce NO,
levels to 75 parts per million by volume, dry (ppmvd) (corrected to

15 percent Oz‘and heat rate). Develeopment of improved wet injection
combustors reduced NO, concentrations to 25 ppmvd (corrected to 15 percent
0;) when burning natural gas. More recently, CT manufacturers have
developed dry low-NO, combustors that can reduce NO, concentrations to

25 ppmvd (corrected to 15 percent 0;) when firing natural gas.

In Florida, a majority of the most recent PSD permits and BACT
determinations for gas turbines have required either wet injection or dry
low-NO, technology for NO, control. The emission limits included in these
permits and BACT determinations are 25 ppm (corrected to 15 percent Q;, dry

conditions) for natural-gas firing.

4.3,1.2 Technology Description and Feasibility

Selective Catalytic Reduction (SCR)--SCR uses ammonia (NH;) to react with

NO, in the gas stream in the presence of a catalyst. NH,;, which is diluted

with air to about 5 percent by volume, is introduced into the gas stream at
reaction temperatures between 600°F and 750°F. The reactions are as
follows:

4NH, + 4NO + 0, = 4N; + 6H0

4NHy + 2NO, + 0, = 3N, + 6R,0

SCR operating experience, as applied to gas turbines, consists primarily of

baseload natural-gas-fired installations either of cogeneration or combined
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cycle configuration; no simple cycle facilities have SCR. Exhaust gas
temperatures of simple cycle CTs generally are in the range of 1,000°F,
which exceeds the optimum range for SCR., All current SCR applications have
the catalyst placed in the HRSG to achieve proper reaction conditions.

This allows a relatively constant temperature for the reaction of NH, and

NO, on the catalyst surface.

The use of SCR has been limited to facilities that burn natural gas or
small amounts of fuel oil since SCR catalysts are contaminated by sulfur-
containing fuels (i.e., fuel o0il). For most fuel-oil-burning facilities,
catalyst operation is discontinued, or the exhaust bypasses the SCR system,.
While the operating experience has not been extensive, certain cost,
technical, and environmental considerations have surfaced. These

considerations are summarized in Table &4-4.

As presented in Table 4-4, ammonium salts (ammonjum sulfate and bisulfate)
are formed by the reaction of NH, and sulfur combustion products. Ammonium
bisulfate can be corrosive and could cause damage to the HRSG surfaces that
follow the catalyst, as well as to the stack. Corrosion pretection for
these areas would be required, Ammonium sulfate is emitted as particulate
matter. While the formation of ammonium salts is primarily associated with
oil firing, sulfur combustion products from natural gas also could form

small amounts of ammonium salts.

Zeolite catalysts, which are reported to be capable of operating in
temperature ranges from 600°F to 950°F, have been available commercially
only recently. Their application with SCR primarily has been limited to
internal combustion engines. Optimum performance of an SCR system using a
zeolite catalyst is reported te range from about B800°F to 900°F, At
temperatures of 1,000°F and above, the zeclite catalyst will be irreparably
damaged. Therefore, application of an SCR system using a zeolite catalyst
on a simple cycle operation is technically infeasible without exhaust gas
cooling. Moreover, since zeolite catalysts have not been operated

continuously in combustion exhausts greater than 900°F, the cooling system
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Table 4-4, Cost, Technical, and Environmental Considerations of SCR Used
on Combustion Turbines (Page 1 of 2)

Consideration

Description

COST:

Catalyst Replacement

Ammonia

Space Requirements

Backup Equipment

Catalyst Back Pressure
Heat Rate Reduction

Electrical

TECHNICAL:

Ammonia Flow
Distributicon

Temperature

Catalyst life varies depending on the
application. Cost ranges from 20 to
40 percent of total capital cost and is
the dominant annual cost factor.

Ratio of at least 1:1 NH; to NO,
generally needed to obtain high removal
efficiencies. Special storage and
handling equipment required.

For new installations, space in the
catalyst is needed for replacement
layers. Additional space is also
required for catalyst maintenance and
replacement.

Reliability requirements necessitate
redundant systems, such as ammonia
control and vaporization equipment,

Addition of catalyst creates
backpressure on theturbine, which
reduces overall heat rate.

Additional usage of energy to operate
ammonia pumps and dilution fans.

NH,; must be uniformly distributed in
the exhaust stream to assure optimum
mixing with NO, before to reaching the
catalyst.

The narrow temperature range that SCR
systems operate within (i.e., about
100°F) must be maintained even during
load changes. Operational problems
could occur if this range is not
maintained. HRSG duct firing requires
careful monitoring.
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Table 4-4. Cost, Technical, and Environmental Considerations of SCR Used
on Combustion Turbines (Page 2 of 2)

Consideration

Description

Ammonia Control

Flow Control

ENVIRONMENTAL:

Ammonia Slip

Ammonium Salts

Ammonia Transportation
and Storage

Quantity of NH, introduced must be
carefully controlled. With too little
NH;, the desired control efficiency is
not reached; with too much NH,, NH,
emissions (referred to as slip) occur.

The velocity through the catalyst must
be within a range to assure
satisfactory residence time,

NH, slip (NH, that passes unreacted
through the catalyst and inte the
atmosphere) can occur if 1) too much
ammonia is added, 2) the flow
distribution is not uniform, 3) the
velocity is not within the optimum
range, or 4) the proper temperature is
not maintained.

Ammonium salts (ammonium sulfate and
bisulfate) can lead to increased
corrosion. These salts can occur when
firing natural gas. These compounds
are emitted as particulates.

Storage and handling of anhydrous
ammonia produces additional
environmental risks. Appropriate
controls and contingency plans in the
event of a release is required.
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would have to reduce turbine exhaust temperatures about 200°F (i.e., to
around 800°F).

Wet Injection--The injection of water or steam in the combustion zone of

CTs reduces the flame temperature with a corresponding decrease of NO,
emissions. The amount of NO, reduction possible depends on the combustor
design and the water-to-fuel ratio employed. An increase in the water-to-
fuel ratio will cause a concomitant decrease in NO, emissions until flame
instability occurs. At this point, operation of the CT becomes inefficient
and unreliable, and significant increases in products of incomplete

combustion will occur (i.e., CO and VOC emissions).

For oil or propane firing, water injection will be used. The NO, emission

level guaranteed by GE is 42 ppmvd corrected to 15 percent oxygen.

Dry Low-NO, Combustor--In the past several years, CT manufacturers have
offered and installed machines with dry low-NO, combustors. These
combustors, which are offered on machines manufactured by GE, Kraftwork
Union, and ABB, can achieve NO, concentrations of 25 ppmvd or less when
firing natural gas. Thermal NO, formation is inhibited by using combustion
techniques where the natural gas and combustion air are premixed before
ignition. For the CT being considered for the project, the combustion
chamber design includes the use of dry‘low-NOx combustor technology. The
NO, emission level guaranteed by GE for the project is 25 ppmvd (corrected

to 15 percent 0;) when firing natural gas.

NO OUT Process--The NO,OUT process originated from the initial research by
the Electric Power Research Institute (EPRI) in 1976 on the use of urea to
reduce NO,. EPRI licensed the proprietary process to Fuel Tech, Inc., for
commercialization. In the NO,OUT process, aqueous urea is injected into
the flue gas stream ideally within a temperature range of 1,600°F to

1,900°F. 1In the presence of oxygen, the following reaction results:

CO(NH,), + 2NO + 1/2 0, --> 2N, + GO, + 2H,0
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The amount of urea required is most cost-effective when the treatment rate
is 0.5 to 2 moles of urea per mole of NO,. In addition to the original
EPRI urea patents, Fuel Tech claims to have a number of proprietary
catalysts capable of expanding the effective temperature range of the
reaction to between 1,600°F and 1,950°F. Advantages of the system are as
follows:

1. Low capital and operating costs as a result of use of urea

injection, and
2. The proprietary catalysts used are nontoxic and nonhazardous, thus

eliminating potential disposal problems.

Disadvantages of the system are as follows:
1. Formation of ammonia from excess urea treatment rates and/or
improper use of reagent catalysts, and
2. Sulfur trioxide (S05), if present, will react with ammonia created
from the urea to form ammonium bisulfate, potentially plugging the

cold end equipment downstream.

Commercial application of the NO,OUT system is limited to three reported
cases:
1. Trial demonstration on a 62.5-ton-per-hour (TPH) stoker-fired wood
waste boiler with 60 to 65 percent NO, reduction,
2. A 600 x 10° Btu CO boiler with 60 to 70 percent NO, reduction, and

3. A 75-MW pulverized coal-fired unit with 65 percent NO, reduction,

The NOXOUT system has not been demonstrated on any combustion turbine/HRSG

unit.

The NO,OUT ﬁrocess is not technically feasible for the proposed project
because of the high application temperature of 1,600°F to 1,950°F. The
maximum exhaust gas temperature of the CT is about 1,000°F. Raising the
exhaust temperature the required amount essentially would require
installation of a heater. This would be economically prohibitive and would

result in an increase in fuel consumption, an increase in the volume of
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gases that must be treated by the control system, and an increase in

uncontrolled air emissions, including NO,.

Thermal DeNO,--Thermal DeNO, is Exxon Research and Engineering Company's
patented process for NO, reduction. The process is a high temperature
selective noncatalytic reduction (SNCR) of NO, using ammonia as the
reducing agent, Thermal DeNO, requires the exhaust gas temperature to be
above 1,800°F. However, use of ammonia plus hydrogen lowers the
temperature requirement to about 1,000°F. For some applications, this must
be achieved by additional firing in the exhaust stream before ammonia

injection.

The only known commercial applications of Thermal DeNO, are on heavy
industrial boilers, large furnaces, and incinerators that comsistently
produce exhaust gas temperatures above 1,800°F. There are ne known
applications on or experience with CTs. Temperatures of 1,800°F require
alloy materials constructed with very large piping and components since the
exhaust gas volume would be increased by several times. As with the NO,OUT
process, high capital, operating, and maintenance costs are expected
because of construction-specified material, an additional duct burner
system, and fuel consumption. Uncontrolled emissions would increase

because of the additional fuel burning.

Thus, the Thermal DeNO, process will not be considered for the proposed
project since its high application temperature makes it technically
infeasible. The maximum exhaust gas temperature of a combustion turbine is
typically about 1,000°F; the cost to raise the exhaust gas to such a high

temperature is prohibitively expensive,

Nonselective Catalytic Reduction--Certain manufacturers, such as Engelhard,

market a nonselective catalytic reduction system (NSCR) for NO, control on
reciprocating engines. The NSCR process requires a low oxygen content in
the exhaust gas stream and high temperature (700°F to 1,400°F) in order to

be effective. CTs have the required temperature but also have high oxygen

4-15



91193C2/4-16
04,/01/92

levels (greater than 12 percent) and, therefore, cannot use the NSCR

process. As a result, NSCR is not a technically feasible add-on NO,

control device for CTs.

Control Technologies for Duct Firing--The proposed control technology for
duct firing in the secondary HRSG will be the use of combustion controls

that will limit the emissions to 0.16 1b/10° Btu heat input.

The applicable NSPS for the secondary HRSG is the recently promulgated
standards for small industrial-commercial-institutional steam generating
units contained in 40 CFR Part 60 Subpart Dc. There are no NO, emission
limits applicable to these sizes of sources (i.e., less than 100 million
Btu per hour heat input). The NSPS for larger steam generators (i.e.,
greater than 100 million Btu per hour heat input) is found in 40 CFR Part
60 Subpart Db. The NO, emission limit for natural gas firing is 0.2 1b NO,
per million Btu heat input. BACT emission limits for duct burners located
in primary HRSGs associated with combined cycle power plants are typically
0.1 1b NO, per million Btu heat input.

The secondary HRSG associated with this project is quite different in terms
of heat release and purpose than those normally associated with combined
cycle plants. In typical combined cycle plants, the purpose of the
secondary HRSG is to enhance steam production. While the secondary HRSG
proposed in this project will provide additional steam, it will enhance the
source gas being provided to the €O, recovery plant. This step is
necessary to reduce oxygen content to provide proper gas composition for

CO, absorption.

The heat released relative to the volume of air flow is significantly
greater for the proposed source than other combined cycle facilities. For
this project, the heat released will be approximately 3,000 Btu per cfm,
while the highest heat release from a recently permitted project in Florida

(i.e., Pasco and Lake Cogen Limited) was approximately 700 Btu per cfm.
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NO, is related to heat release; therefore, a higher NO, emission limit is

requested for the proposed project.

Summary of Technically Feasible NO, Control Methods--The available
information suggests that SCR with dry low-NO, combustor technology or with

wet injection would produce the lowest NO, emissions and is technically
feasible. Dry low-NO, combustion alone has increasingly been approved by
regulatory agencies as BACT and is a technically feasible alternative for
the project.

A technical evaluation of other tail gas controls (i.e., NO,OUT, Thermal
DeNO,, and NSCR) indicates that these processes have not been applied to
CT/HRSG and are technically infeasible for the project because of process

constraints (e.g., temperature),

For the BACT analysis, SCR with dry low-NO, combustion is capable of
achieving a NO, emission level of 9 ppm when firing natural gas (corrected
to 15 percent 0, dry conditions) and dry low-NO, combustion alone can
achieve 25 ppm (corrected). When firing oil or propane, the emissions with
SCR and wet injection would be about 15 ppm (corrected), whereas emissions

with water injection alone would be 42 ppm (corrected).

4.3.1.3 Impact Analysis

A BACT determination requires an analysis of the economic, environmental,
and energy impacts of the proposed and alternative control technologies
[see 40 CFR 52.21(b)(12), Chapter 17-2.100(25), F.A.G., and Chapter 17-
2.500(5)(c), F.A.C.}. The analysis must, by definition, be specific to the

project (i.e., case-by-case).

The BACT analysis was performed for the following alternatives:
1. SCR and dry low-NO, combustion at an emission rate of
approximately 9 ppmvd corrected to 15 percent 0, when firing gas

and 15 ppmvd when firing oil or propane; and



91193G2/4-18
04,03 /92

2. Dry low-NO, combustion at an emission rate of 25 ppmvd corrected
to 15 percent 0, when firing gas and 42 ppmvd (corrected) when

firing oil or propane;

As discussed in Section 2.1, the CT will be fired with either natural gas,
distillate oil, or propane during the first 3 years of operation. After
this period, the primary fuel will be natural gas with distillate oil as
backup (i.e., no greater than 30 days per year operation on oil). For the
purpose of the economic analysis, it was assumed that during the first

3 years of operation natural gas would be utilized 50 percent of the time

and distillate oil would be utilized 50 percent of the time.

The NO, removed using SCR under this assumption would be 233 TPY when
firing oil and 125 TPY when firing natural gas; the total NO, removed would
be 358 TPY. If only distillate oil were fired during the first 3 years,
then 467 TPY of NO, would be removed. After the first three years of
operation, natural gas would, as a minimum, be used 91.8 percent of the
time while 0il would at most be utilized up to 8.2 percent of the time.
Under this operational scenario, 229 TPY of NO, would be removed during
natural gas firing and 38 TPY of NO, during distillate oil firing. In
order to calculate a cost effectiveness over a twenty year period (i.e.,
the basis for the economic analysis), the cost effectiveness was weight-

adjusted by the number of years under the specific operation scenario.

Economic--The total capital and annualized costs for SCR are presented in
Tables 4-5 and 4-6, respectively. The total annualized cost of applying
SCR with dry low-NO, combustion is §1,957,900., The incremental reduction
in NO, emissions is 358 TPY for the first 3 years and 267 TPY after the
third year of operation. The incremental cost effectiveness of SCR over
dry low-NO, combustion and water injection is estimated to be §$5,463/ton of
NO, removed for the first 3 years and $7,311/ton of NO, removed for the
third to twentieth year of operation. The average cost effectiveness over
the entire 20-year period would be $7,034/ton of NO, removed. Assuming

that distillate oil were fired during the entire first 3 yéars, the cost
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Table 4-5, Direct and Indirect Capital Cost for Selective Catalytic Reduction

(SCR) (Page 1 of 4)

Estimated Basis for
Cost Component Cost ($) Cost Estimate

Direct Capital Costs

SCR Associated Equipment 597,800 Developed from manufacturer
budget quotations®

Ammonia Storage Tank 165,600 Developed from manufacturer
budget quotationsP

HRSG Modification 291,400 Developed from manufacturer
budget quotations®

Indirect Capital Costs

Installation 405,600 20% of SCR associated
equipment and catalyst®

Engineering, Erection Supervision,

Startup, and O&M Training 289,100 10%Z SCR equipment and
catalyst with contingency,
ammonia storage tank, HRSG
costs, installation labor.*

Project Support 159,000 5% SCR equipment and
catalyst with contingency,
ammonia storage tank, HRSG
engineering costs, and
installation labor.f

Ammonia Emergency Prepardness

Program 19,200 Engineering estimate

Liability Insurance 15,900 0.5% SCR equipment and
catalyst with contingency,
ammontia storage tank, HRSG
engineering costs and
installation labor.

Interest During Construction 506,100 15% of all direct and
indirect capital costs,
including catalyst cost®

Contingency 505,100 25% of all capital costs®

Total Capital Costs 2,954,800 Sum of all capital costs
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Table 4-5. Direct and Indirect Capital Cost for Selective Catalytic Reduction

(SCR) (Page 2 of 4)

Estimated Basis for
Cost Component Cost ($) Cost Estimate
Annualized Capital Costs 347,100 Capital recovery of 10%
over 20 years, 11.74% per
year?
Recurring Capital Costs
SCR Catalyst (Materials
and Labor) 1,430,400 Developed from manufacturer
budget quotationsd
Contingency 357,600 25% of recurring capital
costsk
Total Recurring Capital Costs 1,788,000 Sum of recurring capital
costs
Annualized Recurring Capjital
Costs 719,000 Capital recovery of 10%
over 3 years, 40.21% per
year!
Note: HRSG = heat recovery steam generators.

SCR = selective catalytic reduction.

Footnotes for Table 4-5

Note: All caleculations rounded to nearest 100.

a. Developed from various vendor data as an algorithim to account for

mass flow (lb/hr) through HRSG.

The SCR associated cost is made up of 2 factors:

1. <Catalyst Housing, vaporizer, and HRSG wash system is $98.7
per 1,000 1lb/hr mass flow at ISO (59°F) conditions.

$98.7 x 2,384 10% 1lb/hr - $235,300

2. Control system costs = $362,500

Total is $597,800
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Table 4-5, Direct and Indirect Capital Cost for Selective Catalytic Reduction
(SCR} (Page 3 of 4)

Footnotes for Table 4-5 (continued)

b.

Ammonia tank size is based on SCR size as follows:
$69.45/1,000 1b mass flow x 2,384 x 10 lb/hr = $165,600

HRSG modifications based on mass flow at $122.2 per 1,000 1b mass
flow.

$122.22/10% 1b x 2,384 x 10% 1b/hr = $291,400

From EPA OAQPS cost control manual

($597,800 + $1,430,400) x 0.2 = $405,600

From EPA QAQPS cost control manual

{5597,800 + $165,600 + 51,430,400 + $291,400 + $405,600) x 0.10
= $289,100

Engineering estimate; same as engineering costs except use 0.005.

From OAQPS cost control manual and engineering estimate.
0.15 x ($597,800 + $165,600 + $291,400 + $405,600 + $289,100
+ $159,000 + $19,200 + $15,900 + $1,430,400) = §$506,100
From EPA OAQPS cost control manual and engineering estimate
0.20 x ($597,800 + $165,600 + $291,400 + $405,600 + $289,100
+ $159,000 + §19,200 + $15,900 + $506,100) - (0.25 x 0.30
x $1,430,400)
= §505,100; note that the (0.25 x 0,30 x $1,430,400)
removes contingency for catalyst.

QAQPS cost control manual; standard statistical tables for 10%
interest over 20 years

$2,954,800 x 0.1174 = §347,100
Developed from manufacturer data at $0.6/1b mass flow:

$0.6 x 2,384,000 = $1,430,400
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Table 4-5. Direct and Indirect Capital Cost for Selective Catalytic Reduction
{(SCR) (Page 4 of 4)

Footnotes for Table 4-5 (continued)
k. Same rationale as h:
0.25 x §1,430,400 = $357,600
1. Manufacturer guarantees of 3 years life or catalyst. Used OAQPS
cost control manual interest of 10 percent over 3 years

(40.21 percent per year):

0.4021 x $1,788,000 = $719,000

4-22



91193C1
04/03/92

Table 4-6. Annualized Cost for Selective Catalytic Reduction (SCR)

(Page 1 of 4)

Estimated Basis for
Cost Component Cost ($§) Cost Estimate

Direct Annual Costs

Operating Personnel 20,800 16 hours/week @ $25/hour®

Ammonia 39,700 $300/ton; NH;:NO, = 1:1 volumeP

Accident/Emergency Response Plan 8,100 Consultant estimate, 80
hours/year @ $75/hour plus
expenses @ 35% labor®

Inventory Cost 56,000 Capital recovery (11l.74%/year)
for 1/3 of catalyst cost?

Catalyst Disposal Cost 66,200 Engineering estimate®

Contingency 58,000 20% of indirect costsf

Energy Costs

Electrical 35,000 80 kWh/hr; $0.05/kWh®

Heat Rate Penalty 185,000 4" back pressure, heat rate
reduction of 0.5%, energy loss
at $0.05/kWh!

MW Loss Penalty 106,600 84 MW lost for 3 days; lost
capacity @ $0.05/kW; cost of
natural gas @ §$3/MMBtu
subtracted!

Fuel Escalation Costs 100,000 Real cost increase of fuel 4

Contingency 80,000 25% of energy costs; excludes
fuel escalation®

Total Direct Annual Costs 755,400 Sum of all direct annual costs
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Table 4-6. Annualized Cost for Selective Catalytic Reduction (SCR)
(Page 2 of 4)

Estimated Basis for
Cost Component Cost ($) Cost Estimate

Indirect Annual Costs

Overhead 41,300 60% of ammonia and 115% of Q&M
labor, and 15% of 0&M labor
(0AQPS Cost Control Manual)!l

Property Taxes and Insurance 94,900 2% of total capital costs®

Annualized Capital Costs 347,100 Capital recovery of 10% over
20 years, 11.74% per year
(from Table 4-5)

Recurring Capital Costs 719,000 Capital recovery of 10X over 3

: years, 40.21X% per year (from

Table 4-5)

Total Indirect Annual Costs 1,202,300 Sum of all indirect annual
costs

Total Annual Costs 1,957,700 Total annualized cost®

Note: All calculations rounded to the nearest $100.

kW = kilowatt.

kWh
kWh/hr
MM/Btu
NH,
NO,
O&M

Footnotes for

Note: all calculations rounded toe nearest 100

a.

b.

= kilowatt-hour.

= kilowatt-hour per hour.

= million British thermal units,
= ammonia.

= nitrogen oxides.

= operation and maintenance.

Table 4-6

Engineering Estimate:

16 hours/week x 532 weeks/year x $25/hour = $20,800

Delivered cost of ammonia at $300/ton

358 TPY removed x $300 x 17/46 (molecular weight of ammonia to KO.)

= 39,700
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Table 4-6. Annualized Cost for Selective Catalytic Reduction (SCR)
(Page 3 of 4)
Estimated Basis for
Cost Component Cost ($§) Cost Estimate

Footnotes for Table 4-6 (continued)

c.

d.

80 hours/yr x $75 x 1.35 = $8,100

Required to purchase and store 1/3 of a catalyst for replacement or
required.

$1,430,400 x 0.1174 (20 years @ 10 percent) + 3 = $56,000
Estimated as $27.77/1,000 1lb mass flow; based on catalyst volume.
$27.77 x 2,384 (1,000 1b mass flow) = $66,200

OAQPS cost control manual background documents

0.25 x (520,800 + $39,700 + $8,100 + $56,000 + $66,200) =~ $58,000

80 kWh/hr from SCR manufacturer; $0.05/kWh is cost of estimated
energy:

80 kWh/hr x $8,760 hr/yr x $0.08/kWh = $35,000

4" back pressure from SCR manufacturer; 0.8 percent energy loses
from general CT performance curver; 78.83 MW power rating at 150
(59°F) conditions.

84.47 MW x 0.005 x 8,760 hrs/yr x 1,000 kW/mw x $0.05/kWh =
$185,000

3 days required to change catalyst or maintenance; saving in gas
usage subtracted

84.47 MW x 3 days x 24 hours x $0.05/kWh x 1,000 mwh - (914.53 x
10% Btu/hr

x 3 days x 24 hours x $3/10% Btu) = $106,600

Escalation of fuel costs over inflation; 3 percent over 20 years;
factor calculated as 0.454565; applies to electrical and heat rate
costs only:

0.454565 x ($35,000 + $185,000) = $100,000

OAQPS cost control manual background documents

0.25 x ($35,000 + $185,000 x $106,600) = $80,000
0.6 ($39,700 + 1.15 x $20,800) + 0.15 x $20,800 = $41,300
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Table 4-6. Annualized Cost for Selective Catalytic Reduction (SCR)
(Page 4 of 4)

Estimated Basis for
Cost Component Cost (§) Cost Estimate

Footnotes for Table 4-6 (continued)
m. From QAQPS cost contrel manual
0.02 x ($2,954,800 + $1,788,000) = $94,900
n. Total direct annual costs plus total indirect annual costs:

$755,400 + $1,202,300 ~ §$1,957,700
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effectiveness would be $4,245/ton of NO, removed (467 tons would be
removed). For the entire 20-year period, the cost effectiveness would be

$6,928/ton of NO, removed.

Environmental--The maximum predicted impacts of the alternative
technologies are all considerably below the PSD increment for NO, of
25 pg/m®, annual average, and the AAQS for NO,, 100 ug/m®. Indeed, the
impacts are less than the significant impact levels. Additional

» SCR and SCR with water

injection) would further reduce predicted impacts by much less than

contrels beyond dry low-NO, combustors (i.e.
1 percent of the PSD increment and the AAQS for the project.

The use of dry low-NO, combustor technology is truly "pollution
prevention". In contrast, use of SCR on the proposed project will cause
emissions of ammonia and ammonium salts, such as ammonium sulfate and
bisulfate. Ammonia emissions associated with SCR are expected to be 10 ppm
based on reported experience; previous permit conditions have specified
this level. Ammonia emissions could be as high as 132 TPY. Potential
emissions of ammonium sulfate and bisulfate will increase emissions of

PM10; up to 23.3 TPY could be emitted.

The electrical energy required to run the SCR system and the back pressure
from the turbine will generate secondary emissions since this leost ensrgy
will necessitate additional generation. These emissions, coupled with
potential emissions of ammonia and ammonium salts, are presented in

Table 4-7, which shows the emissions balance for the project with and
without SCR. Emissions of carbon dioxide were included in this table since
this gas is under study as required in the 1990 Clean Air Act Amendments.
As noted from this table, the emissions including CO, would be greater with

SCR than that proposed using dry low-NO, combustion technology.

The replacement of the SCR catalyst will create additional economic and

environmental impacts since certain catalysts contain materials that are

4-27



91193c1
04/03/92

Table 4-7. Maximum Potential Emission Differentials TPY With and Without
Selective Catalytic Reduction

Project
Project With SCR Without SCR
Pollutants Primary Secondary® Total CT/DB Difference®
Particulate 23 ¢ 2.19 25 0 25
Sulfur Dioxide 0 24.09 24 0 24
Nitrogen Oxides 193 d 12,05 205 551 (346)
Carbon Monoxide 0 0.72 1 0 1
Volatile Organic 0 0.11 0 0 0
Compounds
Ammonia 132 0.00 132 0 132
Total 349 39.16 388 551 (163)
Carbon Dioxidef -- 3,760 3,760 -- 3,760

Note:  Btu/kWh = British thermal units per kilowatt-hour.
CT = combustion turbine.
DB = duct burner.
MW = megawatt.
% = percent.
SCR = selective catalytic reduction.
TPY tons per year.

Lost energy of 0.50 MW from heat rate penalty and electrical for 8,760 hours
per year operation (0.5X% of 84.47 MW plus 0.080 MW). Assumes Florida Power
Corp. baseloaded oil-fired unit would replace lost energy. EPA emission
factors used for 1XZ sulfur fuel oil and an assumed heat rate of 10,000
Btu/kWh. Emission factors use were (1b/10° Btu): PM ~ 0.1; SO, = 1.1; NO,
= 0.55, CO = 0.033 and VOC ~ 0.005. Example calculation for PM - 0.50 MY
x 10,000 Btu/kwh x 1,000 kw/MW x 8,760 hr/yr x 0.1 1b pm/10¢ Btu + 2,000
lb/con = 2.19 TPY.
Difference = Total with SCR minus project without SCR.
Assume sulfur reacts with ammonia; 17 TPY H,S0, x 132 (MW of ammonia salt)
+ 98 (MW of H,S0,).
9 ppm NO, emissions on gas and 15 ppm NO, emissions on oil; assumes 50%
capacity factor each fuel.
10 ppm ammonia slip (ideal gas law at actual flow rate from stack):
1,468,004 acfm x 60 m/hr x 10 ppm/10® x 2,116.8 1b/ft? + 1,545 x 17
(molecular weight of NHy) + (460 +230) x 8,760 + 2,000,
Reflects differential emissions due to lost energy efficiency with SCR
(i.e., 0.50 MW €O, calculated based on 85.7% carbon in fuel oil and 18,300
Btu/1b).
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listed as hazardous chemical wastes under Resource Conservation and

Recovery Act (RCRA) regulations (40 CFR 261),

Ammonia delivery and storage must be handled with caution because of its
hazardous nature. Special precautions would be required to assure that no

environmental discharge occurs.

Energy--Energy penalties will occur with all contreol alternatives
evaluated. However, significant energy penalties occur with SCR. With
SCR, the output of the CT is reduced by about 0.50 percent over that of wet
injection. This penalty is the result of the SCR pressure drop, which
would be about 4 inches of water and would amount to about 3,700,000
kilowatt hours (kWh) in potential lost generation per year. The energy
required by the SCR equipment would be about 700,800 kilowatt hours per
year (kWh/yr). Taken together, the lost generation and energy requirements
of SCR could supply the electrical needs of 400 residential customers. To
replace this lost energy, an additional 5 x 10!° British thermal units per

year (Btu/yr) or about 50 million cubic feet per year (ft®/yr) of natural

gas would be required,

4.3.1.4 Proposed BACT and Rationale

The proposed BACT for the project is dry low-NO, combustion technology.
The proposed NO, emissions level using this technology is 25 ppmvd
(corrected to 15 percent oxygen) when firing natural gas. This control
technology is proposed for the following reasons:

1. SCR was rejected based on technical, economic, environmental, and
energy grounds. The estimated incremental cost of SCR is about
$7,000 per ton of NO, removed. These costs are in the range for
other projects that have rejected SCR as unreasonable. This is
even more apparent if additional pollutant emissions due to SCR
are considered (refer to Table 4-7). The cost effectiveness is
over $10,000 per ton of pollutant removed when the emissions

(exclusive of CQ,) are considered,
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2. Additional environmental impacts would result from SCR operation,
including emissions of ammonia: from secondary generations (to
replace the lost generation); and from the generation of hazardous
waste (i.e., spent catalyst replacement),

3. The energy impacts of SCR will reduce potential electrical power
generation by more than 5 million kWh,

4. The proposed BACT (i.e, dry low-NO, combustion) provides the most
cost effective control alternative and results in low
environmental impacts (less than the significant impact levels).
Dry low-NO, combustion at the proposed emissions levels has been
adopted previously in BACT determinations. In addition, CT
manufacturers have been willing to guarantee this level of NO,
emissions, and

5. The proposed emission limit for duct firing (i.e.

0.16 1b/10° Btu) is reasonable given the small HRSG gas flow

volume.

4.3.2 CARBON MONOXIDE

4.3.2.1 Emission Control Hierarchy

CO emissions are a result of incomplete or partial combustion of fossil
fuel. Combustion design and catalytic oxidation are the control
alternatives that are viable for the project. Table 4-8 presents a listing
of LAER/BACT decisions for CO emissions from combustion turbines.
Combustion design is the more common control technique used in CTs.
Sufficient time, temperature, and turbulence is required within the
combustion zone to maximize combustion efficiency and minimize the
emissions of CO. Combustion efficiency is dependent upon combustor design.
For the CT being evaluated, CO emissions will not exceed 20 ppmvd,
corrected to dry conditions when firing natural gas under full load

conditions and 35 ppmvd when firing distillateAgil. For propane, the CO

emissions will not exceed 10 ppmvd.

Catalytic oxidation is a post-combustion control that has been employed in

CO nonattainment areas where regulations have required GO emission levels
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Table 4-8. Summary of BACT Determinations for CO from Gas-fired Turbines

Dete

of Unit/Process Capacity CO Emission Limit Eff.
Company Name State  Permit Description (Size) (b/MMBtu) (Ib/kr) (TPY) (ppmvd basis) Control Method (%)
Lake Cogen FL Nov-91 Combined Cycle 120 MW - - — 42 78 ppmvd for oil firing -
Pasco Cogen FL Nov-91 Combined Cycle 120 MW —_ —_ - 42 78 ppmvd for oil firing —
Florida Power Corporation FL Sep-91 Simple Cycle 552 MW - - - - 25 ppmvd for oil firing —
Enron Louisana Energy Co LA Aug-91 Gas Turbines (2) 78.2 MMBtu/hr - 58 — 60 @ 15% 02 Base Case, No Additicnal Control -
Sumas Energy, Inc. WA Jun-91 Gas Turbine 80 MW -— — — 6 @15% 02 CO Catalyst 80.00%
Florida P&L Co. (Martin) FL Jun-9i Combined Cycle 860 MW — - — 30 33 ppmvd for oil firing —
Commonwealth Atlantic LTD Partn VA Mar-91 Gas Turbine 1533 MMBtu/hr — — 261 30 ppmvd Combustion control -
Commonwealth Atlantic LTD Partn = VA Mar-91 Gas Turbine 1400 MMBtu/hr - - 261 30 ppmvd Combustion control —
Florida P&L Co. (Ft. Lauderdale) FL Mar-91 Combined Cycle 860 MW — - - 30 33 ppmvd for oil firing —
Hardee Power Station FL Dec-90 Combined Cycle 660 MW —_ - - 10 26 ppmvd for oil firing —
March Point Cogen WA Oct-90 Turbine 80 MW - - - 37 @ 15% 02 Combustion Control -
Delmarva Power Corporation DE Sep-90 Combined Cycle 450 MW — - - 15 ppm Good Combustion —
Doswell Limited Partnership VA May-90 Turbine 1,261 MMBtu/hr - 25 — -- Combustor Design & Operation -
Fulton Cogeneration Assoc. NY Jan-90 GE LMS5000 500 MMBtu/hr 0.02 — - - - —
Arrowhead Cogeneration VT Dec-89 Gas Turbine 282.0 MMBtu/hr —_ - - 50 ppmvd @ iso Design & Good Combustion Technique  —
JMC Selkirk, Ine. NY Nov-89 GE Frame 7 80 MW - - — 25 ppm Combustion Control -
Capitol District NRG Cir CT Cct-89 Gas Turbine 738.8 MMBtu/hr 0.112 - — — - —
Panda-Rosemary Corp. NC Sep—-89 GE Frame 6 499 MMBtu/hr 0.022 10.8 - — Combustion Control -—
Kamine Syracuse Cogen NY Sep—89 Turbine 79 MW 0.028 - - - Combustion Control -_—
Tropicana Products, Inc. FL May-89 Gas Turbine 45,40 MW - _ - 10 @ 15% 02 —. —
Empire Energy - Niagara Cogen NY May-89 GE Frame 6 (3) 1,248 MMBtu/hr 0.024 — - - Combustion Control -
Megan-Racine Assoc. NY Mar—89 GE LM 5000 430 MMBtu/hr 0.026 — - - Combustion Control -
Indec/Oswego Hill Cogen NY Feb-89 GE Frame 6 40 MW 0.022 - - - Combustion Control -
Pawtucket Power RI Jan-89 Turbine 58 MW - — - 23 @15% 02 - -
Ocean State Power R! Jan-89 Combine Cycle 500 MW - - - 25 @15% 02 — -
Champion International AL Nov-B8 Gas Turbine 35 MW — g - - — —
Long Island Lighting Co NY Nov-88 Peaking Units (3) 75 MW — - - 10 ppm Combustion Control -
Amtrak PA Oct-83 Turbine (2) 20 MW — 3076 - — —_ —
Kamine South Glens Falls NY Sep-88 GE Frame 6 40 MW 0.021 - - - Combustion Control -
Orlando Utilities FL Sep-88 Gas Turbine (2) 35 MW — - - 10 @ 15% 02 Combustion Control -
Delmarva Power Corporation DE Aug-88 Turbine (2) 200 MW — -_ — 15 ppm Good Combustion -
Kamine Carthage NY Jul-88 GE Frame 6 40 MW 0.022 — - — Combustion Contrel -
ADA Cogencration Ml Jun-88 Turbine 245.0 MMBtu/hr 0.1 - - Water Injection -
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Table 4-8. Summary of BACT Determinations for CO from Gas-fired Turbines.

Date
of Unit/Process Capacity CO Emission Limit Eff.
Company Name State  Permit Description (Size) {b/MMBw) (Ib/hr) (TPY) (ppmvd basis) Control Method (%)
" CCF-1 Jefferson Station CT May-88 Gas Turbines (2) 110 MMBtuw/hr 0.605 - —_ - - _
TBG/Grumman NY Mar-88 Gas Turbine 16 MW 0.181 -_ - — CO Catalyst 80.00%
Midland Cogeneration Venture Ml Feb-88 Turbjnes (12) 984.2 MMBTU/hr —_ 26 — - Turbine Design -
Midway-Sunset Cogen CA Jan-88 GE Frame 7 (3) 75 MW - 94 - -— Proper Combustion -
Downtown Cogeneration Assoc. LA Aug-87 Gas Turbine 71.9 MMBtu/hr 0.048 - - - — —
San Joaquin Cogen Limited CA Jun-87 Gas Turbine 48.6 MW — 5525 — 55 @ 15% 02 Combustion Control —
Cogen Technologies NJ Jun-87 GE Frame 6 (3) 40 MW — — — 50 ppmvd @ 15 — -
Pacific Gas Transmission OR May-87 Gas Turbine 14,000 HP — 6 25 - — —
Alaska Elect. Gen. & Trans. AK Mar-87 Gas Turbine 80 MW 109 Ib/scf fuel  Water Injection -
Sycamore Cogen CA Mar-37 Gas Turbine 75 MW - — - 10 @ 15% 02 CO Catalyst & Comb. Control -_—
PG&E, Station T CA Aug-36 GE LMS5000 396 MMBTU/hr — - - - CO Catalyst (No limit indicated) -
Formosa Plastic Corp. TX May-86 GE MS 6001 38.4 MW - — 324 - - -
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to be less than those associated with wet injection. These installations
have been required to use LAER technology and typically have CO limits in

the 10 ppm range (corrected to dry conditions).

For duct firing, the specific burnmer design to control NO, emissions has
commonly established the ability of the burner to meet CO limits. Recent
BACT decisions for duct firing have ranged from 0.14 1b/10° Btu for
Tropicana Products, Inc. to 0.2 1b/10° Btu for the Lake and Pasco Cogen
Limited projects. The proposed CO BACT emission limit for the project is
0.1 1b/10% Btu.

4.3.2.2 Technology Description

In an oxidation catalyst control system, CO emissions are reduced by
allowing unburned CO to react with oxygen at the surface of a precious
metal catalyst, such as platinum. Combustion of CO starts at about 300°F,
with efficiencies above 90 percent occurring at temperatures above 600°F,
Catalytic oxidation occurs at temperatures 50 percent lower than that of
thermal oxidation, which reduces the amount of thermal energy required.
For CTs, the oxidation catalyst can be located directly after the CT.
Catalyst size depends upon the exhaust flow, temperature, and desired
efficiency. The existing oxidation catalyst applications primarily have

been limited to smaller cogeneration facilities burning natural gas.

Oxidation catalysts have not been used on fuel-oil-fired CTs or combined
cycle facilities. The use of sulfur-containing fuels in an oxidation
catalyst system would result in an increase of S0, emissions and
concomitant corrosive effects to the stack. In addition, trace metals in
the fuel could result in catalyst poisoning during prolonged periods of

operation.
Since the units likely will require numerous startups, variations in

exhaust conditions will influence catalyst life and performance. Very

little technical data exist to demonstrate the effect of such cycling.
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The lack of demonstrated operation with oil firing suggests rejection of
catalytic oxidation as a technically feasible alternative. However, the

advent of a second generation catalyst suggests that an oxidation catalyst

could be used.

Combustion design is dependent upon the manufacturer's operating
specifications, which include the air-to-fuel ratio and the amount of water
injected. The CTs proposed for the project have designs to optimize
combustion efficiency and minimize CO emissions. Installations with an
oxidation catalyst and combustion controls generally have controlled CO

levels of 10 ppm as LAER and BACT.

For the project, the following alternatives were evaluated for natural gas
firing as BACT:
1. Oxidation catalyst at 10 ppmvd; maximum annual CO emissions are
94 TPY assuming 50 percent operation on gas and 50 percent
operation on o0il;
2. Combustion controls; maximum annual CO emissions are 259 TPY (same

assumption on operation).

4.3.2.3 Impact Analysis

Economic--The estimated annualized cost of a CO oxidation catalyst is
$1,041,267 (Table 4-9), with a cost effectiveness of about $6,320/ton of CO
removed. The cost effectiveness is based on 50 percent operation on gas
and 50 percent operation on o0il, both at 10 ppmvd. No costs are associated

with combustion techniques since they are inherent in the design.

Environmental--The air quality impacts of both oxidation catalyst control

.and combustion design control techniques are below the significant impact

levels for CO. Therefore, no significant environmental benefit would be

realized by the installation of a CO catalyst.

Energy--An energy penalty would result from the pressure drop across the

catalyst bed. A pressure drop of about 2 inches water gauge would be
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Table 4-9%, Capital and Annualized Cost for Oxidation Catalyst
Cost Component Cost ($) Basis
I. CAPITAL COSTS
A. DIRECT:
1. Associated Equipment for Catalyst 173,800 Manufacture Estimate - $1,750 per lb/sec mass flow
2. Exhaust Modification 165,600 Engineering Estimate
3. Installation 331,100 25X of Equipment Costs (I.A.1. & 2., and II.A.)
B, INDIRECT:
1. Engineering & Supervision 99,300 7.5% of Equipment Costs (I.A.1. & 2., and II.A.)
2, Construction and Field Expense 132,400 10X of Equipment Costs (I.A.1, & 2., and II1.A.)
3. Construction Contractor Faae 66,200 5% of Equipment Costs (I.A.1l. & 2., and II.A.)
4, Startup & Testing 26,500 2% of Equipment Costs (I.A.1. & 2., and II.A.)
5, Contingency 248,700 25X of Direct and Indirect Capital Costs (I.A, and I.B.1-4)
6. Interest During Construction 334,300 157 of Direct and Indirect Capital Costs, and Recurring Capital
Costs (I.A., I.B.1.-4 and II.A,)
TOTAL CAPITAL COSTS 1,578,100 Sum of Direct end Indirect Capital Costs
ANNUALIZED CAPITAL COSTS 185, 400 Capital Recavery of 10X over 20 years
II. RECURRING CAPITAL COSTS
A. Catalyst 985,100 Manufacture Estimate - 81,750 per lb/sec mass flow
B. Contingency 246,300 25% of Recurring Capital Costs {(IIL.A)
f‘ TOTAL RECURRING CAPITAL COSTS 1,231,300 Sum of Recurring Capital Costs
w ANNUALTIZED RECURRING CAPITAL COSIS 495,100 Capital Recovery of 10X over 20 years
Al e e e e e e e e e m e e e e e e e e e o i R R R R L R R R ol R 4B S e o e . et A W 7 e . e A e £ e
III. ANNUALIZED COST
A. DIRECT:
1. Labor - Cperator & Supervisor 5,300 4 hours/week, 52 weeks/year, $22/hour and 15X supervisor cost
2, Maintenance 14,000 0.5% of Total and Recurring Capital Costs
3. Inventory Cost 38,600 Capital Carrying cost (10X over 20 years) for catalyst for 1 CT
B. ENERGY COSTS
1. Heat Rate Penalty 74,000 0.2 heat rate penalty. S$50/M4d energy lLoss
2. MW Loss Penalty (catalyst changeout) 35,500 Loss of B4.43 MW for one day; cost of natural gas at $3/10° Btu
deducted from cost
3. Fuel Escalation Costs 35,600 Fuel escalation of 3% over inflation; annualizsd over 20 years
& Contingency 35,800 25% of energy costs
C. INDIRECT:
1. Overhead 11,600 60X of Labor and Maintenance Costs (III.A.1. and 2.)
2, Property Taxes 28,100 1XI of Total and Recurring Capital Cost
3. Insurance 28,100 1% of Total and Recurring Capital Cost
&, Administration 56,200 21 of Total and Recurring Capital Cost
Annualized Capital Cosats 185, 400
Annualized Recurring Capital Cosats 495,100
TOTAL ANNUALIZED COSTS 1,041,267 Sum of Operating and Maintenance and Annualized Capital Costs

Note: All calculations using machine performance were based on 59F conditions.
Assumptions based on percentage of costs were adapted from EPA CAQPS Control Cost Manual (1990).
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expected. At a catalyst back pressure of about 2 inches, an energy penalty
of about 1,850,000 kWh/yr would result at 100 percent load. This energy
penalty is sufficient to supply the electrical needs of about 150
residential customers over a year. To replace this lost energy, about

1.8 x 10° Btu/yr or about 18 million ft3/yr of natural gas would be

required.

4.3.2.4 Proposed BACT and Rationale

Combustion design is proposed as BACT as a result of the technical and
economic consequences of using catalytic oxidation on CTs. Catalytic
oxidation is considered unreasonable for the following reaseons:
1. Catalytic oxidation will not produce measurable reduction in the
air quality impacts; and
2. The economic impacts are significant (i.e., an annualized cost of
about one million dollars, with a cost effectiveness of over

$6,000/ton of CO removed).

Combustion design is proposed as BACT as a result of the technical and
economic consequences of using catalytic oxidation on CTs. Catalytic
oxidation is considered unreasonable since it will not lower CO emissions
substantially and will not produce a measurable reduction in the air
quality impacts. Indeed, recent BACT decisions for combustion turbines
have set limits in the 30 ppmvd range. The cost of an oxidation catalyst
would be significant and not cost-effective given the proposed emission

limit of 20 ppmvd for the GT when firing gas and 35 ppmvd when firing
distillate oil.

For the duct burner, the proposed BACT limit of 0.1 1b/10% Btu is lower

than that proposed for similar projects.

4.3.3 SULFUR DIOXIDE (803)
4.3.3.1 Emission Control Hierarchy

Sulfur dioxide (S50;) emissions are a result of the oxidation of sulfur in

fossil fuel and can be minimized by reducing the sulfur content in fuel or
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through applying post-combustion removal techniques. For CTs, the use of
low sulfur fuels is the only demonstrated control technology determined to
be technically feasible. Post-combustion techniques, such as flue gas

desulfurization (FGD), have not been applied to CTs.

FGD systems have been applied to oil- and coal-fired steam electric power
plants. However, the relative gas volume for such facilities is
significantly less than that for CTs (i.e., about 2 to 3 times), and the
resultant 50; concentration is considerably higher. While the former
factor will influence the cost of FGD, the latter poses significant
technological constraints to removing $0,. As a result, FGD is not

feasible for application to CTs.

The BACT/LAER clearinghouse documents show that fuel sulfur contents from
0.8 percent to less than 0.1 percent have been specified as BACT for CTs.
The lowest sulfur-containing fuels were required in California and the
Northeastern U.S5., where LAER decisions dictated more stringent standards.
Furthermore, such requirements generally limited fuel oil use for backup or

emergency purposes only.

In Florida, BACT determinations for CTs have restricted sulfur content in
oil from 0.2 to 0.3 percent for an annual average period and 0.5 percent
for a maximum. These facilities include the Florida Power and Light
Company (FPL) Lauderdale Repowering Project, the Hardee Power Station, and
the FPL Martin project. Recent cogeneration facilities have been permitted
using 0.1 percent sulfur fuel oil for limited periods (i.e., approximately
10 days).

For the proposed CT, the only technically feasible control technology for
80, is low sulfur fuel use. The use of natural gas will minimize SO,
emissions but natural gas is not available in sufficient quantities during
the first 3 years to operate the plant at a 100-percent capacity factor.
50, emissions from distillate fuel can be minimized by specification of a

lower sulfur content fuel. A maximum sulfur content of 0.1 percent was
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selected as the top-down BACT level since it is in the range of the lowest
sulfur contents being permitted by FDER or being recognized in other states
as BACT.

4.3.3.2 Technology Description

The No. 2 fuel o0il used in the proposed CTs will have a maximum sulfur

content specification of 0.1 percent.

4.3.3.3 Impact Analysis

Economic--The estimated cost effectiveness of using 0.1 percent sulfur oil
instead of standard No. 2 distillate oil with a maximum 0.5 percent sulfur
fuel o0il is $3,586 per ton of S50, removed. This was calculated assuming an
initial difference of 6.9 percent between a specification of standard No. 2
fuel oil and 0.1 percent oil and a fuel escalation rate of 3 percent over

inflation.

Environmental - -Based upon use of 0.1 percent sulfur fuel oil, the maximum
50, impacts of the proposed turbines alone will be less than 6 percent of
the AAQS for S0, and less than 17 percent of the allowable PSD Class 1I
increments. The predicted impacts to the Chasshowitzka National Wilderness
Class I area are less than the EPA significant impact levels. As a result,
significant air quality impacts will not occur by using 0.1 percent sulfur

fuel o0il. The modeling results are contained in Section 7.0.

Energy--No substantial energy penalties are expected to result from using

No. 2 fuel o0il with different sulfur contents.

4.3.3.4 Proposed BACT and Rationale

The proposed BACT for the proposed turbine is the use of No, 2 fuel oil
with a maximum sulfur content of 0.1 percent. The selection of this
control alternative as BACT is consistent with previous determinations by

FDER and the regulatory agencies of other states,
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4.3.4 VOLATILE ORGANIC COMPQUNDS

4.3.4,1 Emission Control Hierarchy

The VOCs generated from the proposed project will be a result of two
separate processes. First, the VOCs emitted by the CT are a result of
incomplete combustion. These VOC emissions will be controlled through
combustion technology so that emissions will not exceed 7 ppmvd when firing
natural gas and propane and 10 ppmvd when firing distillate oil. These
emission levels are similar to the BACT emission levels established for

other similar sources.

The second source of VOC emissions is the CO, absorption vents where some
of the solvent used to capture the CO, will be emitted. The organic
compound that will be emitted is monoethanclamine (MEA, also known as
ethanolamine - H,NCH,CH,OH). The Material Safety Data Sheet on the solvent
is presented in Appendix B. Under current FDER definitions of VOC (as
found in Rule 17-2.100 (214), F.A.C.) and as indicated by recently
promulgated changes in the definition by EPA (57 Federal Register 3945,
February 3, 1992), monoethanolamine is a VOC. However, this compound has a
relatively high boiling point and low vapor pressure; its photochemical
reactivity is unknown. Review of the EPA BACT clearinghouse data (see
Table 4-10) does not reveal any similar sources (i.e., CO, recovery plants)
but does suggest that a percent reduction from 90 to 98 percent is

applicable for VOC sources,

4.3.4.2 Technology Description
The nature of the emissions from the CO, absorber would require that the

solvent (with MEA) be controlled by a scrubber. The scrubber would be
either a packed tower, venturi, or impingement type similar to that
presented in Appendix B, These scrubbers will remove at least 90 percent
of the solvent from the absorber exhaust. The design basis for the
scrubber exhaust is 2.36 1b VOC as carbon per ton of CQ, produced; this is

based on CO, plant vendor recommendations.
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Table 4-10. Summary of BACT Determinations for VOC Contrels from Chemical Processing Industries (Page 1 of 2)

Date Control
of Unit/Process Eft
Company Name State Parmit Description Control Method (%)

ADC-II, Ltd. IA 17-Feb-85 Alchl. Fuel Prod. (Dryer,DDGS) Vent Scrubber --
IA 17-Feb-85 Alchl. Fuel Prod. (Strg. Tnk) Closed Vent Capture, Vapor Rec. -
AsroJet Strategic Propulsion CA 01-Apr-83 Chemical Proceas Carbon Absorber 98,00
AKZ0O Chemie America TX 19-Aug-85 NQURYSET 200V (Allyl Alchl) Scrubber 98.80
Allied Corp. RC 13-Aug-84 Fiber Process Alan 3&& Condensey Sys, and Distall, 85,00
KC 13-Aug-84 Fiber Process Alan 5 Condenser Sys. and Distall, 85,00
American Chrome & Chemical Co e 4 29-Dec-82 Scrubber #3 Venturl Scrubber 99, 50
™ 29-Dec-82 Scrubber #2 Venturi Scrubber 895,00
b ¢ 29-Dec-82 Scrubber #1 Venturi Scrubbar 95,00
™™ 29-Dec-82 Scrubber #2 Venturi Scrubber 95.00
X 29-Dec-82 Serubber #2 Venturi Scrubbar 95,00
American Hoechst ™ 07-Jul-77 Storage Tank Condenser and Carbon Absorber 80,00
Arco Chemical Co. ™ 09-Feb-84 Propylene Oxide plant High Energy Venturi -
Arco Oil & Gas Co, X 04-Apr-86 CO, Recovery, Sulfur SRU Incinerator -
Bofors HNobel, Inc. MI 15-Jan-85 Mfg. of MBOCA Wet Scrubber & Carbon Absorption 99,85
BYK-Chemie, USA CT 17-Aug-89 Material Transfer, Mixing Tank Condenser 85,00
CT 17-Aug-89 Material Transfer, Mixing Tank Condenser 85,00
Chemical Reclamation Services X 10-Jul-87 Pump, Vacuum, Halogen Process Condenser/Carbon Absorber .-
by 4 10-Jul-8a7 Tank, Halogen Process Carbon Absorber --
TX 10-Jul-87 Pump, Vacuum, Non-halogen Condenser/Carbon Absorber -—-
TX 10-Jul-87 Tank, Non-halogen Carhon Absorber -
Chem-Trend, Inc. MI -- Storage Tank Vapor Balance System, Zero Emission 100.00
MI - Process. Vat, Filling/Purging Pressure/Condensation Vapor Rec. 80.00
Chevron Chemtcal WA 01~Aug-88 Plant Auto, pH Trim Control System -
Circle Energles Corp. NE 22-Jan-85 Alcohol Fermenter Packed Scrubber 85,00
Consolidated Energy Group, Lt 1A 13-Nov-81 Alchl, Fuel Production Scrubbers, Floating Roof --
Dow Chemical MI 0l-Mar-88 Process Equipment Vapor Bal., Demister, Incinerator 99.00
MI 0g=-0ct-87 Mfg. of Styrene/Butadiene/Latex Afterburner 99.80
MI 23-Mar-87 Material Handling Scrubber, Vapor Bal.,Press. Tanks -
CA 12-Nov-86 Phenol/Acetone Storage tank Spray Scrubber, Carbon Absorber 29.30
Dow Corning Corp. KY 16-0ct~-78 Chlorosilane/Methanol Vapor Recovery 28.00
Dupont Spruance Plant VA 15-Dec-86 Dimethyl Acetamide Solvent Recovery System 90.00
Eli Lilly & Co. IN 15-Feb-89 Pharmaceutical, Insulin Low Temp. Venturi Condenser. g97.00
Ethyl Corp. ™= 24-5ep-86 Synth. Fuels/Fuel Conv. Catalytic Incinerator 98.00
Firestone Tire Co, GA 13-Nov-80 Synth. Rubber/Rubber Tires Carbon Absorption 90.00
Georgla-Pacific Corp. NC 17-Jan-80 Formaldehyde Production Catalytic Converter 95,00
Globs Manufacturing Co. NC 26-Jun-84 Elastic Fiber extruding line Carbon Bed Absorption Units 77.00
NC 01-Feb-83 Elastic Fiber extruding line Carbon Bed Absorption Units 78.00
GoodYear Tire & Rubber Co. e 4 10-Jan-85 Butediene, Mfg. process Production Steam Stripper 90.00
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Table 4-10. Summary of BACT Determinations for VOC Controls from Chemical Processing Industries (Page 2 of 2)

Date Contrel
of Unit/Process Eff
Company Name State Parmit Description Control Method (%)

Harcules Inc. X 11-May-87 Material Storage Soln. Carbon Absorbers -
X 11-May-87 Stabilizer make-up Carbon Absorbers --
TX 11-May-87 Fugitive Emission Monitoring and Maintenance Prog. -
X 11-May-87 Material Prep. Soln. Carbon Absorbers --
TX 11-May-87 Drysr Carbon Absorbersa -
X 11-May-87 Material Shipping Product Carbon Absorbers -
TX 11-May-87 Heutralizer Carbon Absorbers -
Himont USA, Inec. TX 11-Feb-85 Pelypropylene Process Flare 89.00
Internat. Minerals & Chmcl Co PA 12-Sep-74 Fermaldehyde, Plant Catalytic Afterburner 80.00
PA 12-Sep-79 Methanol, Storage Tank Vapor Recovery 80.00
PA 12-Sep-74 Formaldehyde, Storage Tank Vapor Recovery 80.0G0
Monsanto Co. FL 26-Mar-81 Maleic Anhydride Incineration 80.00
New England Ethancl, Inc. ME 10-Aug-83 Ethanol (Truck & Rail Trnsfr) Vapor Recovery 95.00
ME 10-Aug-83 Aldehyde (Storage Tank) Vapor Recovery 95.00
ME 10-Aug-83 Ethanol (Stoerage Tank) Vapor Recovery 95.00
ME 10-Aug-83 Cyclohexans (Storage Tank) Vapor Recovery 95.00
ME 10-Aug-83 Gasoline/Diesel (Storage Tank) Vapor Recovery g95.00
ME 10-Aug-83 0il (Storage Tank) Vapor Recovery 85,00
NHorth American Reiss Corp. VA 17-Apr-87 Silicone Plastic Manu. == -
VA 17-Apr-87 Solvent, Synthetic Fibers == -
Perstorp Polyvols CH 01-Feb-89 Formaldehyde, Process Catalytic Incinerator. 98,00
o 24-Aug-88 Formaldehyde, Tank Catalytic Incinerator. 858,00
OH 24-Aug-88 IMP and Formate Catalytic Incinerator. 88.00
cH 24-Aug-88 Butyraldehyde, Tank Sub fill/Pressurized tank --
Pittsylvania County VA 06-Deac-88 Maleic Anhydride Wet Scrubber --
PMC Specialities Grp, Prodn D CA 27-0c¢t-86 Phenol/Acetone Dryer/Cryst. Incinerator 80.00
Sohio Chemical Co. X 04-Jun-84 Acrylonitrile production Waste Gas Incinsrator §9.80
Standard Oil Company TX 14-Dec-87 Maleic Anhydride Incinerator 98.60
IM IL 05-Feb-88 Fluorocarbons, Chem. Prod. Condensers(-40F), Work Practice -
Union Carbide Chemical TX 11-Aug-88 Carbon Absorber = 98.00
TX 11-Aug-88 Fugitives - -
TX 11-Auzg-88 Acetic Acid, Tank - -
Vealsicol Chemical Co. TH 08-0ct-82 Expansion Plant Wet Scrubber, Carbon Absorption 28.00
TH 08-0ct-82 Benzyl Chloride Synthsia Wet Scrubber, Carbon Absorption 80.00
TH 08-0ct-82 Benzotrichloride synthsis Wat Scrubber, Carbon Absorptieon 99.00
TH 08-0ct-82 Benzyl Chloride Synthsis Wet Scrubber, Carbon Absorptioen B0.00
Virginia Chemicals, Inc. VA 05-Dec-86 Polyacrylic power Uncontrolled 99.80
Wyckoff Chemicals Co., Inc. MI 06-Jan-89 Pharmaceutical, Solvent Caustic Scrubber/Demister,Carbon Adsorpticn 85.00
Yale Rubber Manufacturing Co. MI 28-Jan-88 Synthetic Rubber/Rubber Tires Regenerable Carbon Ahsorption 99.989
Mi 28-Jan-88 Synthetic Rubber/Rubber Tires Regenerable Carbon Absorption 89,989

——
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4.3.4.3 Impact Analysis

Economic--The annualized cost of installing a scrubber of the type
presented in Appendix B is $240,614. Table 4-11 presents the capital cost
and Table 4-12 the operating and annualized costs. The cost effectiveness
is estimated at approximately $400 per ton of VOC removed based on an

uncontrolled emission rate of approximately about 645.4 TPY.

Environmental --The emissions of MEA were evaluated based on the maximum

ground-level impacts and comparisons against the FDER no-threat-levels
(NTLs) for toxic air pollutants. The results of this analysis, which is
presented in Section 7.0, indicate that the potential impacts of MEA are
below the NTLs recommended by the FDER.

Energy--The scrubber system will use approximately 14 kilowatts (kW) per
hour or approximately 120,000 kW per hour per year. This energy is
sufficient to supply electrical energy to approximately 10 residential

customers for a year. This amount is relatively small.

4.3.4.4 Proposed BACT and Rationale

The proposed BACT for VOCs is combustion controls for the CT and scrubber
for the CO, absorber exhausts. The selection of these control alternatives
is based upon the following:
1. Combustion controls have been overwhelmingly approved as BACT for
CTs. The proposed VOC emission limits for the CT are in the range
approved for other similar sources. No additional controls have
been installed for CTs that would substantially reduce VOC
emissions. The environmental affect of reduced emissions would
not be significant.
2. The proposed scrubber for the CO, absorber exhausts will remove
VOC in the range of that approved as BACT for a wide range of VOC
sources., BACT determinations for similar sources are not
available in the BACT clearing house; therefore, the proposed
level of control appears appropriate given the range of removal

efficiencies for various VOC sources. The proposed scrubber
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Capital Cost Esatimates for a Scrubber System to Control MEA Fmissions.
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Cost Items

Cost Factora

Scrubber System

DIRECT CAPITAL COSIS (DCC):

(1) Purchased Equipment

(a)

(b)
(c)
(d)
(e)

Basic Equipment

Scrubber Sysatem
Instrumentation & Controls*
Freight*
Sales Tax (Florida)
Subtotal

(2) Direct Installation

(a)
(b)
(¢}
(d)
(e)
(£)
(g}

Foundations & Supports®
Handling & Erection*
Electrical*

Piping?

Insulation®

Painting®

Subtotal

Total DCC:

INDIRECT CAPITAL COSTS (ICC):

{1} Indirect Installation

(a)
(b)
(c)
(d)

Engineering & Supervision*
Construction & Field Expenses
Construction Contractor Fee*®

Contingencies

(2) Other Indirect Costs

(a) Startup & Testing*
(k) Interest During Construction
Total ICC:

TOTAL CAPITAL INVESTMENT (TCI):

0.06

.06
.40
01
.05
.03
.01

(=T = B~ T~ - I - ]

0.10
0.10
0.10
0.125

0.02

]

MoM M MMM

M oM oM oM

Vendor Guote
(1a)

(la-1b)
(la-1h)}
(la-14d)

(le)
(1le)
(le)
(le)
(le)
(1s)
{(2a-2f)

(1) + (2)

(DCC)
(DCC)
(pcc)
(DCC)

(DCC)
15% of DCC

(3) + (&)

bCC + ICC

$85,000
88,500
54,675
$5,610
§103,785

$6,227
841,514
51,038
$5,189
§3,114
$1,038
§58,120

$161,905

516,190
$16,190
516,190
520,238

§3,238
$24 ,286

$86,333

$258,238

* Based on venturl scrubber, from William M. Vatevuk, Estimating Costs of Adir Pollution Control, 1990.
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Table 4-12. Operating and Annualized Cost Estimate for MEA Scrubber System

91193C1
04701782

Cost Items

Basis

Scrubber Syatem

DIRECT OPERATING COSTS (DOC):

(1}

(2)

(3)

(4)

(5}
(6)

Operating Laber
Operator®
Supervisor*

Maintenance

Replacement Parts
(include freight & tax)

Utilities

{a) Electricity

{b) Wataer, once-thru

Wastewater Treatment

Contingencies

Total DOC

INDIRECT OPERATING COSTS (IOC):

(1)
(2)
(3)
(4)

Overhead®
Property Taxes®
Insurance®
Administration®

Total IOC

ANNUALIZED CAPITAL COST (ACC)

ANNUALIZED COST (AC):

32 hours per week, 525.0/hr.
15X of operator cost
10% of TCI

10X of TCI

$50.0 per MW-hr

$250 per millien gallon
$2.50 per 1,000 gallons
10% of DOC

60X of oper. labor & maint,

11 of total capital investment
11 of total capital investment
2% of total capital inveatment

CRF of 0.1174 times TCI

DOC + IOC + ACC

$41,600
§6,240
$12,912

$12,0912

86,002
$19,710
$49,275
514,865

$163, 516

$36, 451
$2,582
82,582
85,165

$46,781

$30,317

8240,614

* Based on venturl scrubber, from William M. Vatavuk, Estimating Costs of Air Pollution Control, 1990,
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system will be cost effective: in the range of $400 per ton of

VOC removed. The environmental impacts at the proposed emission

level are below the FDER NTL for the compound being used (i.e.,
MEA) .

4.3.5 OTHER REGULATED AND NONREGULATED POLLUTANT EMISSIONS

The PSD source applicability analysis shows that the PSD significant

emissions
BACT) for
result of
of the CT

level is exceeded for PM/PM10 requiring PSD review (including
these pollutants. The emission of particulates from the CT is a
incomplete combustion and trace solids in the fuel. The design

ensures that particulate emissions will be minimized by

combustion controls and the use of clean fuels. A review of EPA's

BACT/LAER

Clearinghouse Documents did not reveal any post-combustion

particulate control technologies being used on a gas-fueled CT.

The maximum particulate emissions from the CT will be lower in

concentration than that normally specified for fabric filter designs (i.e.,

the grain

loading associated with the maximum particulate emissions [about

15 pounds per hour (lb/hr)}} is less than 0.01 grain per standard cubic

foot (gr/scf), which is a typical design specification for a baghouse.

This further demonstrates that no further particulate controls are

necessary for the proposed project.

Therefore,

there are no technically feasible methods for controlling the

emissions of these pollutants from CTs, other than the inherent quality of

the fuel.

pollutant.

Natural gas and distillate o0il represent BACT for this

For the nonregulated pollutants, none of the control technelogies evaluated

for other pollutants (i.e., SCR) would reduce such emissions; thus, natural

gas represents BACT because of its inherent low contaminant content.
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5.0 AIR QUALITY MONITORING DATA

5.1 PSD PRECONSTRUCTION

The CAA requires that an air quality analysis be conducted for each
pollutant subject to regulation under the act before a major stationary
source or major modification is constructed. This analysis may be
performed by the use of modeling and/or by monitoring the air quality. The
use of monitoring data refers to either the use of representative air
quality data from existing monitoring stations or establishing a monitoring
network to monitor existing air quality. Monitoring must be conducted for
a period up to 1 year prior to submission of a construction permit
application. In addition to establishing existing air quality, the air
quality data are useful for determining background concentrations (i.e.,
concentrations from sources not considered in the modeling). The
background concentrations can be added to the concentrations predicted for
the sources considered in the modeling to estimate total air quality
impacts. These total concentrations are then evaluated to determine

compliance with the AAQS.

For the criteria pollutants, continuous air quality monitoring data must be
used to establish existing air quality concentrations in the vicinity of
the proposed source or modification. However, preconstruction monitoring
data generally will not be required if the ambient air quality
concentration before construction is less than the de minimis impact
monitoring concentrations (refer to Table 3-2 for de minimis impact
levels). Also, if the maximum predicted impact of the source or
modification is less than the de minjmis impact monitoring concentrations,

the source generally would be exempt from preconstruction monitoring.

For noncriteria pollutants, EPA recommends that an analysis based on air
quality modeling generally should be used instead of monitoring data. The
permit-granting authority has discretion in requiring preconstruction

monitoring data when:
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1. The state has an air quality standard for the noncriteria
pollutant, and emissions from the source or modification pose a
threat to the standard;

2. The reliability of emission data used as input to modeling
existing sources is highly questionable:; or

3. Air quality models have not been validated or may be suspect for

certain situations, such as complex terrain or building dowmwash

conditions.

However, if the maximum concentrations from the major source or major
modification are predicted to be above the significant monitoring
concentrations, EPA recommends that an EPA-approved measurement method be

available before a permit-granting authority requires preconstruction

monitoring,

EPA's Ambient Monitoring Guidelines for Prevention of Significant
Deterioration (PSD) (EPA, 1987a) sets forth guidelines for preconstruction
monitoring. The guidelines allow the use of existing air quality data in
lieu of additional air monitoring if the existing data are representative.
The criteria used in determining the representativeness of data are monitor

location, quality of data, and currentness of data.

For the first criterion, monitor location, the existing monitoring data
should be representative of three types of areas:
1. The location(s) of maximum concentration increase from the
proposed source or modification;
2. The location(s) of the maximum air pollutant concentration from
existing sources; and
3. The location(s) of the maximum impact area (i.e., where the
maximum pollutant concentration hypothetically would occur, based

on the combined effect of existing sources and the proposed new

source or modification).
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Basically, the locations and size of the three types of areas are
determined through the application of air quality models, The areas of
maximum concentration or maximum combined impact vary in size and are
influenced by factors such as the size and relative distribution of ground
level and elevated sources, the averaging .times of concern, and the

distances between impact areas and contributing sources.

For the second criteria, data quality, the monitoring data should be of
similar quality as would be obtained if the applicant were monitoring
according to PSD requirements. As a minimum, this would mean:
1. Use of continuocus instrumentation,
2. Production of gquality control records that indicate the
instruments’ operations and performances,
3. Operation of the instruments to satisfy quality assurance
requirements, and
4. Data recovery of at least 80 percent of the data possible during

the monitoring effort.

For the third criteria, currentness of data, the monitoring data must have
been collected within a 3-year period preceding the submittal of permit

application and must still be representative of current conditions.

5.2 PROJECT MONITORING APPLIGABILITY

As determined by the source applicability analysis described in

Section 3.4, an ambient monitoring analysis is required by PSD regulations
for 50,, PM(TSP), PM(PM10), NO,, CO, VOCs, sulfuric acid mist, Be, and As
emissions. Arsenic and sulfuric acid mist may be exempt from monitoring
requirements because no acceptable monitoring technique has been
established for that pollutant. Except for SO, and VOCs, the maximum
predicted impacts (emissions in the case of VOCs) from the proposed
facility also are less than de minimis levels for the applicable
pollutants. Therefore, preconstruction monitoring is not required for
those pollutants for this project. For VOC emissions, the maximum emission

rate is greater than the de minimis emission rate of 100 TPY,
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For S0, and ozone concentrations, the monitoring data collected in Polk
county are proposed for use to satisfy the preconstruction monitoring
requirements. The monitoring data collected at the Mulberry site (SAROAD
No. 2860-006-F02) is assumed to represent S0, concentrations at the
proposed facility's location because the site is located approximately

9.7 km away and is in an area of multiple sources similar to the proposed
facility. The 1991 monitoring data cellected in Polk county (SAROAD No.
3680-036-J01) is assumed to represent ozone concentrations near the
proposed facility. This site is the only ozone monitoring site located in
Polk county. The highest, second-highest l-hour ozone concentration

reported at this monitor for 1991 is 0.081 ppm (159.0 pg/m?®).

Although the proposed facility’s impacts are only slightly greater than the
de minimis impact and emission levels, the air quality levels are expected
to be well below the AAQS after the proposed facility becomes operational.
Also, the plant will be permitted to operate with distillate o0il on a full-
time basis for a 3-year period; however, the plant will be capable of using
natural gas and propane during this time., After 3 years, the plant will be
fired primarily with natural gas using distillate oil as a backup fuel for
less than 1,000 hours per year. Therefore, predicted 50, and ozone impacts
and emissions will decrease after distillate o0il is phased out and used as

a backup fuel only.

5.3 BACKGROUND SO, CONCENTRATTONS

A background S0, concentration must be estimated to account for S0, sources
which are not explicitly included in the atmospheric dispersion modeling
analysis. In order to estimate reasonable background S0, concentrations, a
review of recent, available S0, monitoring data in the area of the proposed
project was performed. Presented in Table 5-1 is a summary of ambient SO,
data available from 1988 to 1991 for monitors located within Polk county.

A total of four stations are located in Polk county, all of which have
continuous SO, monitors. These monltors are operated by the State of
Florida.
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Table 5-1. Summary of Ambient SO, Monitoring Data for Sites Located Within Polk County, 1968 to 1991
50, Concentration
SARCAD Site No. Percent (ug/m?)
{Distance from Monitoring No., of Data Annual
Broposed Facility) City Mathod Period Obs. Recovery 3-Hour* 24=-Hour* Average
2160-001-FO1° Lakeland Continuous 1988 8646 98.4 154 53 11
(27.6) 1889 1465 16.7 101 a7 10
1980 - - -- - --
3680-010-F02° Nichols Continuous 1688 8510 96,9 212 58 10
(14.1) 1989 8610 88,13 259 55 10
1990 8612 98.3 252 62 9
1981 8342 97.5 167 58 10
En 2160-004-F02° Lakeland Continuous 19899 5835 66.6 114 29 5
b (27.9) 1990 8683 99,1 122 27
2B60-D06-FO2° Mulberry Continuous 1991 7118 81.3 176 40 12
(9.7)
Nota: No, = number.

Obs, = observations.
S0, sulfur dioxide.

pg/m' = micrograms per cublic meter,

* Second-highest concentrations for calendar year are shown.

b Monitoring objective for this site is to measure the impact of air pollution sources,

¢ Monitoring objective for this site is to measure pollutant concentrations indicative of the general population. Monitoring ws discontinued at this
site in 1989,

4 Monitoring began at this site in May 1989,

* Monitoring began at this site in February 1981,

Souzc?: FDER, 1988, 1989, 1990,

L
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Site 2860-006-F02, located in Mulberry, 1s the closest monitoring site to
the proposed project (9.7 km) and would thus be most representative of
background S0, concentrations for the area. Monitoring at this site began
in February 1991. Data capture for 1991 was 81.3 percent, just above the
80 percent criteria needed. The highest annual and highest, second-highest
short-term concentrations reported for this monitor for 1991 are 176, 40,
and 12 pg/m® for the 3-hour, 24-hour, and annual averaging periods,
respectively. These background values will be added to modeled impacts for

comparison to AAQS.

This monitor is located in an area where existing sources within a 10 km
radius have maximum annual SO, emissions of greater than 20,000 tons per
year. Therefore, the monitoring concentrations reported are expected to
include substantial contributions from these sources. Since more than 99
percent of these sources’ emissions are included in the modeling analyses,
the use of these background values produces a conservative prediction of

final impacts near the proposed facility.
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6.0 AIR QUALITY MODELING APPROACH

6.1 ANALYSITS APPROACH AND ASSUMPTIONS
6.1.1 GENERAL MODELING APPROACH

The general meodeling appreoach follows EPA and FDER modeling guidelines.
The highest predicted concentrations are compared with both PSD significant
impact levels and de minimis air quality levels. If a facility exceeds the
significant impact level for a particular pollutant, current policies
stipulate that the highest annual average and HSH short-term (i.e., 24
hours or less) concentrations be compared with AAQS and PSD increments when
5 years of meteorological data are used. The HSH concentration is
calculated for a receptor field by:
1. Eliminating the highest concentration predicted at each receptor,
2. Identifying the second-highest concentration at each receptor, and
3. Selecting the highest concentration among these second-highest

concentrations.

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

receptor,

To develop the maximum short-term concentrations for the facility, the
general modeling approach was divided into screening and refined phases to
reduce the computation time required to perform the modeling analysis. The
basic difference between the two phases is the receptor grid used when

predicting concentrations.

Concentrations for the screening phase were predicted using a coarse
receptor grid and a 5-year meteorological record. After a final list of
maximum short-term concentrations was developed, the refined phase of the
analysis was conducted by predicting concentrations for a refined receptof
grid centered on the receptor at which the HSH concentration from the
screening phase was produced., The air dispersion model then was executed

for the entire year during which HSH concentrations were predicted. This
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approach was used to ensure that valid HSH concentrations were obtained.
More detailed descriptions of the emission inventory and receptor grids
used in the screening and refined phases of the analysis are presented in

the following sections.

6.1.2 MODEL SELECTION

The selection of the appropriate air dispersion model was based on its
ability to simulate impacts in areas surrounding the plant site. Within

50 km of the site, the terrain can be described as simple (i.e., flat to
gently rolling). As defined in the EPA modeling guidelines, simple terrain
is considered to be an area where the terrain features are all lower in
elevation than the top of the stack(s) under evaluation. Therefore, a
simple terrain model was selected to predict maximum ground-level

concentrations.

The Industrial Source Complex (ISC) dispersion model (EPA, 1988a) was
selected to evaluate the pollutant emissions from the proposed units and
other modeled sources. This model is contained in EPA’'s User's Network for
Applied Modeling of Air Pollution (UNAMAP), Versicn 6 (EPA, 1988b). The
ISC model is applicable to sources located in either flat or rolling

terrain where terrain heights do not exceed stack heights.

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

dispersion.

Thé first model code, the ISC short-term (ISCST) model, is an extended
version of the single-source (CGRSTER} model (EPA, 1977). The ISCST model
is designed to calculate hourly concentrations based on hourly
meteorﬁlogical parameters (i.e., wind direction, wind speed, atmospheric
stability, ambient temperature, and mixing heights). The hourly

concentrations are processed into non-overlapping, short-term, and annual
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averaging periods. For example, a 24-hour average concentration is based
on twenty-four l-hour averages calculated from midnight to midnight of each
day. For each short-term averaging period selected, the highest and
second-highest average concentrations are calculated for each receptor. As
an option, a table of the 50 highest concentrations over the entire field

of receptors can be produced.

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

distributed in the horizontal plane within a 22.5-degree sector.

In this analysis, the ISCST model was used to calculate both short-term and
annual average concentrations because these concentrations are readily
obtainable from the model output. Major features of the ISCST model are
presented in Table 6-1. Concentrations caused by stack and volume sources
are calculated by the ISCST model using the steady-state Gaussian plume
equation for a continuous source. The area source equation in the ISGST
model is based on the equation for a continuous and finite crosswind line
source. The ISC model has rural and urban options that affect the wind
speed profile exponent law, dispersion rates, and mixing-height
formulations used in calculating ground-level concentrations. The criteria
used to determine when the rural or urban mode is appropriate are based on
land use near the proposed plant's surroundings (Auer, 1978). If the land
use is classified as heavy industrial, light-moderate industrial,
commercial, or compact residential for more than 50 percent of the area
within a 3-km radius circle centered on the proposed source, the urban
option should be selected. Otherwise, the rural option is more

appropriate.
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Table 6-1. Major Features of the ISCST Model

ISCST Model Features

Polar or Cartesian coordinate systems for receptor locations

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

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

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

Procedures suggested by Briggs (1974) for evaluating stack-tip downwash
Separation of multiple-point sources

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

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

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

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

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

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

Procedure for calm-wind processing

Wind speeds less than 1 m/s are set to 1 m/s.

Source: EPA, 1990.
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For modeling analyses that will undergo regulatory review, such as PSD
permit applications, the following model features are recommended by EPA
(1987a) and are referred to as the regulatory options in the ISCST model:

1. Final plume rise at all receptor locations,

2 Stack-tip downwash,

3. Buoyancy-induced dispersion,

4

Default wind speed profile coefficients for rural or urban

option,

L

Default vertical potential temperature gradients,

Calm wind processing, and

7. Reducing calculated SO, concentrations in urban areas by using a
decay half-life of 4 hours (i.e., reduce the $0, concentration

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

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

commercial development within 3 km of the plant site.

6.2 METEOROLOGICAL DATA

Meteorological data used in the ISCST model to determine air qualicy
impacts consisted of a concurrent 5-year period of hourly surface weather
observations and twice-daily upper air soundings from the National Weather
Service (NWS) station at Tampa International Airport. The S-year period of
meteorological data was from 1982 through 1986. The NWS station in Tampa,
located approximately 65 km to the west-northwest of the site, was selected
for use in the study because it is the closest primary weather station to
the study area considered to have meteorological data representative of the
project site. This station has surrounding topographical features similar

to the project site and the most readily available and complete database.
The surface observations included wind direction, wind speed, temperature,

cloud cover, and cloud ceiling height. The wind speed, cloud cover, and

cloud ceiling values were used in the ISCST meteorological preprocessor
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program to determine atmospheric stability using the Turner stability
scheme. Based on the temperature measurements at morning and afternoon,
mixing heights were calculated from the radiosonde data at Tampa using the
Holzworth approach (Holzworth, 1972). Hourly mixing heights were derived
from the morning and afterncon mixing heights using the interpolation
method developed by EPA (Holzworth, 1972). The hourly surface data and
mixing heights were used to develop a sequential series of hourly
meteorological data (i.e., wind direction, wind speed, temperature,
stability, and mixing heights). Because the observed hourly wind
directions at the NWS stations are classified into one of thirty-six
10-degree sectors, the wind directions were randomized within each sector
to account for the expected variability in air flow. These calculations

were performed using the EPA RAMMET meteorological preprocessor program.

6.3 EMISSTION INVENTORY

Stack operating parameters and emission rates for the proposed facility
used in the modeling analysis are presented in Tables 6-2 and 6-3.

Modeling of the proposed facility demonstrated that the facility's PM, NO,,
and CO impacts are below the significant impact levels. Therefore, further
modeling for these pollutants for comparison to AAQS and PSD Class II
increments is not required. The facility's impacts are above the 50,
significant impact levels at a distance of not greater than 700 meters from
the proposed CT stack. Therefore, the emission inventories for 50, were
developed for sources within approximately 51 km of the Mulberry
Cogeneration Facility. Using information provided by FDER, the Florida
State Air Pollution Information System (APIS), PSD applications, and
previous modeling analyses, S0, emitting facilities within 51 km of the

proposed site were identified. These facilities are presented in
Table 6-4,

FDER has recommended a technique for eliminating sources in the modeling
analyses if the source'’s emissions do not meet an emission criteria. The

technique is the "Screening Threshold" method, developed by the North
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Tabla 6~2. Stack, Operating, and Emission Data Used in the Air Quality Impact Modeling for the Proposed
Mulberry Cogeneration Facility

Power Plant CO, Plant
Parameter 20°F 100°F 20°F 100°F
Stack Data (ft)
Helght 125 125 170 170
Diameter 15 15 3.0 3.0
Operating Data
Temperaturs ('F) 220 220 117 117
Velocity (ft/sec) &7.8° 55,5 66.5 66.5
CO, Plant
20°F 100°F
Source Source
Maximum Emission Power Plant Cco, Co,
Rate {lb/hr)** 20°F 100°F CcT DB  Abs Total CT DB Abs Total
50, 100.8 78.2 4.9 0.3 0.0 5.20 4.7 0.3 0.0 5.00
M 14.3 14.3 0.69 0.99 5.0 6.68 ©0.84 0.99 5.0 6.83
KO, 173.8 134.8 8.4 15.8 0.0 24 .2 8.0 15,8 0.0 23.8
Cco 78.8 62.8 3.8 9.9 0.0 1.7 3.7 %.9 0.0 12.6
Note: CT = combustion turbine,

DB = duct burner,
CO, Abs = CO* absorber.

Exit velocity and emisslons from the power plant stack were reduced to account for the mass flow of CT
exhaust (120,000 lb/hr) diverted to the CO, plant,

Based on burning distillate oil, which produces the highest emission rates among the fuels (distillate
oil, natural gas, eand propans) selected for this facility.
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Table 5-3. Emission Data for Other Regulated and Non-Regulated Pollutants Considered in the Air Quality Impact Modeling for the Propesed Mulberry
Cogeneration Facility

€0, Plant
20°F 100°F
Source Source
Maximum Emission Power Plant co, Co,
Rate {lb/hr)*® 20°F 100°F ct DB Abs Total CT DB Abs Total
Antimony 2,15x10-? 1.67x10-* 1.04x10-? 4.00 0.00 1.04x107? 9.93x10-* 0.00 0.00 g,93x10"
Arsenic 4,13x10? 3,21x10* 2,00x10-* 0.00 0.00 2,00x10* 1.91x10-* 0.00 0.00 1.91x10+*
Barium 1.92x10-2 1.48x10- 9.28x10-* 0.00 0.00 9.28x10- 8.86x10-* 0.00 0.00 8.88x10"*
Beryllium 2.46x10°? 1,91x10°? 1.18x10-* 0.00 0.00 1.19x10+ 1.14x10"* 0.00 0.00 1.14x10*
Cadmium 1.03x10-2 8,01x10-* 4,98x10~ 0.00 0.00 4.98x10-* 4.77x10* 0.00 0.00 4.77x10-*
Chlorine 2.85x10-? 2.,06x10-? 1.28x10+ 0.00 .00 1,28x10-? 1.23x107? 0.00 0.00 1.23x10-?
Chromium 4,.67x10-7 3.63x10? 2.26x10-? 0.00 0,00 2.268x10-? 2.16x104? 0.00 0.00 2,16x10°?
Colbalt 8.92x10? 6.92x10-? 4,31x10* 0.00 0,00 4.31x10-* 4,12x10 0.00 0.00 4,12x10-*
Copper 2.76x10°" 2.14x107! 1.33x10° 0.00 0.00 1.33x10? 1.27x10* 0.00 0.00 1.27x10-2
?m Ethanclamine 0.00 0.00 0.00 0.00 147x10¢ 147x10* 0.00 0.00 147x10 1.47x107
i Fluoride 3.20x10-2 2. 48x102 1.54x10-? 0.00 0.00 1.54x10-? 1.48x10°? 0,00 0.00 1.48x10°?
Formaldehyde 3,88x10"! 3.09x10-! 1.92x10-2 3,76x10°? 0.00 2.30x10-2 1.84x10-2 3.76x10-* 0.00 2.22x10
Manganese 6.34x10-? 4.92x10-? 3.06x10-* 0.00 0.00 3.06x10-* 2,93x10-* o0.00 0.00 2.93x10
Mercury 2.95x10-? 2.28x10-? 1.43x10- 0.00 0.00 1.43x10- 1,36x10-4 0.00 0.00 1.36x10
Nickel 1.67x10"! 1.30x10-? 8.08x10-? 0.00 0.00 8,08x10-? 7.73x10-? 0.00 0.00 7.73x10"
Polyorganic Matter 2.74x10-* 2.13x10* 1.33x10% 1.10x10-* 0.00 1.24x10" 1,27x10-% 1.10x10-* 0.00 1.23x10"
Selenium 2,231x10-2 1.78x10? 1.12x10-? 0.00 0.00 1.12x10-3 1,07x10-2 0.00 0.00 1.07x107?
Sulfuric Acid Mist 8,12 E_30 3.92x10-! 2.40x10? 0.00 4,16x10-! 3.75x10°! 2, 40x10- 0.00 3.99x10-"
Vanadium 6.86x102 5.32x10 3.31x10? 0.00 0.00 3.31x10-? 3.17xt0"? 0.00 0.00 3.17x10
Zine 6,.72x10-* 5.21x10"? 3.25x10-2 ¢.00 0.00 3.25x102 3.11xi0® 0.00 0.00 3.1ix10-?
Note: CT = combustion turbine,

0B = duct burner.
CQ, Ahs = CO? abscorber,

* Exit velocity and emissionas from the power plant stack were reduced to account for the mass flow of CT sxhaust (120,000 lb/hr) diverted to the CO,
plant.
® Based on burning distillate oll, which produces the higheat emission rates among the fuels (distillate oil, natural gas, and propane) selected for
’. i this facility.
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Table 6-4. S0, Emission Inventory of Sources Considered in the Modeling Analysis (Page 1 of 2)
Included
Screening Maximum in the
UTM Coordinates Relative Location to Proposed Facilitvy* Threshold Allowable AAQS
APIS East North X Y Distance Direction Emissions Emissions PSD Modeling
Number Facility (km) (km) (km) {km) (km) (degrees) (TPY)* (IPY) Source? Analysis?
4O0TPAS30027 IMC-Roralyn Mine Road 414.7 3080.3 1.1 -0.3 1.1 105 9 504 No Yes
40TPA530053 Farmland Industries 409.,5 3080.1 -4,1 -0.5 4,1 263 69 3,878 Yes Yes
4OTPAS30065 Kaplan Industries 418.3 3079.3 4.7 =1.3 4.9 105 84 398 No Yas
40TPAS30052 C.F. Industries 408.0 3082.4 =5.6 1.8 5.9 288 104 1,989 Yes Yes
40TPAS30046 W.R. Grace/Seminole Fertilizer 409.8 3086.7 -3.8 6.1 7.2 328 130 8,938 Yes Yes
40TPAS30048 Royster Co. 406.8 Joas.1 -6.8 4.5 8.2 303 149 1,284 Yes Yes
40TPAS30054 Agrico Chemical Co. (Plerce) 403.7 3079.0 -9.9 -1l.6 10.0 261 187 417 Ro Yes
4)TFPAS30055 Agrico Chemical Co, (S, Pierce)} 407.5 anezl.s -6,1 -9.1 1.0 214 205 7.722 Yes Yos
40TPAS30051 U.S. Agri-Chemicals 416.0 3069.0 2.4 -11. 11.8 168 223 4,603 Yes Yes
4OGTPAS30059 IMC~Praire 402.9 3087.0 =10.7 6.4 12,5 301 235 109 No Ne
4QTPAS30080 Imperial FPhosphate 404.8 3069.5 -8.8 -11.1 14.2 218 269 275 Ho Yes
40TPAS30167 Laidlaw Env. Services® 422.7 a091.9 2.1 11.3 14.5 39 276 240 No Ne
40TPAS30057 Conserve Chemicals 398.7 3084 .2 ~14.9 3.6 15.3 284 293 1,597 Yas Yeos
4OTPAS30047 Mobil Chemical Co.-Nichols 398.4 3085.3 -15.2 4.7 15.9 287 304 755 Yes Yes
40TPAS530059 IMC-New Wales 396.,7 3079.4 -16.9 -1.2 16.9 266 325 13,884 Yes Yes
LOTPAS30044 Gardinier 415.3 3063.3 1.7 -17.3 17.4 174 334 1,172 No Yes
40HIL290102 Mobil 0il Big Four Mine 394.7 3069.56 -18.9 -11.0 21.9 240 423 569 No Yes
NA AMAX 394.8 3067.7 -18.8 -12.9 22.8 2356 442 58% Yes Yeos
NA Hardee Power Station 404_8 3057 .4 -8.8 -23.2 24.8 201 482 9,649 Yas Yos
40HIL290075 Consolidated Minerals 393.8 3096.3 -19.8 15.7 25.3 308 491 1,344 Ne Yes
40TPAS30004 Leakeland City Power 409.2 3106.2 =& & 25.6 26,0 350 506 30,496 Yes Yes
40TPAS30003 Lakeland City Power 409.0 3106.2 =46 25.6 26.0 350 506 4,375 Yes Yes
40HIL290101 IMC-Fort Lonesome 389.5 3067.9 -24.1 =-12.7 ' 27.2 242 531 1,385 Yes Yes
40TPAS30002 Citrus World 441.0 3087.3 27 .4 6,7 28,2 76 550 877 Ne Yes
L &DTPA25§909 Wachula City PFower Plant 418.4 30470 4.8 -33.6 3.9 172 665 180 No No
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Table 6-4. S50, Emission Inventory of Sources Considered in the Modeling Analysis (Page 2 of 2)
Included
Screening Max imuam in the
UTM Coordinates Relative Location to Proposed Facility* Threshold Allowable AAQS
AFPIS East North X Y Distance Direction Emissicns Emissions PSD Modeling
Number Facility (km) (km)} (km) (km} (km) (desrees)- (TPY)® (TPY) Source? Analysis?
4GTPAS30019 Citrus Hill 447.9 3068.3 34.3 -12.3 36.4 110 715 411 No Ro
40TPA250011 American Orange Corp. 429.8 3047.3 16.2 -33.3 7.0 154 727 198 No No
40TPAS30001 Alcoma Packing 451.6 3085.5 38.0 4.9 38.3 83 752 327 No No
RA C. F. Industries 3§8.0 3116.0 -25.6 35.4 43.7 324 860 3,796 Yes Yes
40HIL290261 Eillsborough Co. Res. Rec. 368.2 3092.7 -45,4 12.1 47.0 285 926 Thé Yes No
52FTM280003 FPL-Avon Park 451 .4 3050.5 37.8 -30.1 48.3 129 952 57 No No
40BIL290076 Delta Asphalt 372.1 3105.4& =41.5 24.8 48,3 301 953 51 No No

Note: APIS = Florida Air Pollution Inventory System.
km = kilometer.
HA = not availeble or unknown.
850, = sulfur dioxide.
TFY = tons per year,

* Proposed facility located at 413.6 km east and 3080.6 km north,

* Screening threshold emissions (Q) are equal to 20 times the distance from the source in question to the edge of the proposed facility's SOZ significant impact area
(0.7 Xm). Sources with maximum allowable emissions less than Q were eliminated from the AAQS modeling analysis (see text for details).

¢ Formerly Tricil Recovery Services.
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Carolina Department of Natural Resources and Community Development, and
approved by the EPA (refer to Appendix C). The method is designed to
objectively eliminate from the emission inventory those sources which are
not likely to have a significant interaction with the source undergoing
evaluation. In general, sources that should be considered in the modeling
analyses are those with emissions greater than Q (in TPY) which is
calculated by the following criteria:
Q=20xD
where D is:
1. the distance (km) from the proposed facility to the source
undergeing evaluation for short-term analysis, or
2. the distance (km) from the edge of the proposed facility's
significant impact area (0.7 km) to the source undergoing

evaluation for long-term analysis,.

For this analysis the long-term criteria was used since less sources would
be eliminated than with the short-term criteria and would thus result in a
more conservative approach. Referencing Table 6-4, those sources with
maximum allowable SO, emissions which are below the calculated "screening
threshold" emissions were eliminated from further consideration in the AAQS

modeling analysis.

PSD sources are alsoc noted in Table 6-4. These sources were identified
from inventories provided by FDER. All PSD sources within 51 km of the
proposed facility were explicitly modeled in the PSD Class II analysis.

The individual emissions, stack, and operating parameters for the sources
considered in the AAQS analysis are presented in Appendix D, Table D-1.
These sources represent all identified facilities within 51 km of the
proposed facility. Those facilities eliminated from the modeling analysis

using the screening threshold technique are noted.

Where possible, individual sources within a facility were combined in order

to obtain a manageable source inventory for modeling purposes. Those
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facilities located near the proposed Mulberry Cogeneration Facility (i.e,,
within 5 km) were not combined as to maintain the integrity of the
facility's emissions. Sources located more than 5 km from the proposed
facility were combined based on like sources within the facility, or
sources within the facility which dominate emissions. For the latter case,
smaller source’s emissions were added and combined with the dominant
source’s emissions and then modeled using the dominant source’s stack and
operating parameters. A summary of the combined sources used in the

modeling analysis is presented in Appendix D, Table D-2.

A summary of 80, sources used in the PSD Class 1I modeling analysis is
presented in Appendix D, Table D-3. These sources were taken from a PSD
Class I inventory provided by FDER. Only those sources within 51 km of the

proposed facility were used in the Class II analysis,

6.4 RECEPTOR LOGCATIONS

As discussed in Section 6.1.1, the general modeling approach considered
screening and refined phases to address compliance with AAQS and PSD
increments. For the screening phase, concentrations were predicted for the
following receptor locations:

1. For determination of the S0, significant impact area, 432
receptors located at distances of 300; 500; 700; 1,000; 1,500;
2,000; 3,000; 4,000; 5,000, 7,500; 10,000; and 20,000 m along 36
radials with each radial spaced at 10-degree increments. This
grid was centered at the proposed CT stack location.

2. For the AAQS and PSD Class II analysis, 360 total receptors
located in a radial grid centered at the proposed CT stack
location. These receptors were classified into two main groups:
a. 36 plant property receptors placed at the nearest plant

boundary along 36 radials spaced at 10-degree increments.

These receptors are presented in Table 6-5.

6-12




91193C1
04,/03/92
Table 6-5. Plant Property Receptors Used in the Screening Modeling
Analysis
Receptor location Receptor Iocation
Direction Distance Direction Distance
(degrees) (meters) (degrees) (meters)
10 115 190 104
20 140 200 108
30 188 210 115
40 201 220 122
50 199 230 121
60 116 240 121
70 81 250 125
80 84 260 132
90 92 270 146
160 105 280 145
110 114 290 130
120 122 300 121
130 136 310 117
140 127 320 98
150 114 30 83
160 107 340 86
170 104 350 91
180 104 360 100
Note: Direction and distance are relative to the proposed CT stack.
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b. 324 general grid receptors located at distances of 300; 500:
700; 1,000; 1,500; 2,000; 3,000; 4,000; and 5,000 m along 36

radials with each radial spaced at 10-degree increments,

Because the proposed facility’s significant impact distance was only 700 m,

PSD Class II and AAQS impacts were predicted at a maximum distance of 5 km
from the proposed CT stack.

After the screening modeling was completed, refined modeling was conducted
using a receptor grid centered on the receptor that had the highest
concentration from the screening analysis. The receptors were located at
intervals of 100 m between the distances considered in the screening phase,
along 9 radials spaced at 2-degree increments, centered on the radial along
which the maximum concentration was produced. For example, if the maximum
concentration was produced along the 90-degree radial at a distance of

1.0 km, the refined receptor grid would consist of receptors at the

following locations:

Directions (deprees) Distance (km)
82, 84, 86, 83, 90, 92, 94, 0.8, 0.9, 1.0, 1.1, 1.2,
96, 98 1.3, and 1.4 per direction

To ensure that a valid maximum concentration was calculated, concentrations
were predicted using the refined grid for the entire year that produced the
highest concentration from the screening receptor grid. If maximum
concentrations for other years were within 10 percent of that for the

highest year, they also were refined.

Refined modeling analysis was not performed for the annual averaging period
because the spatial distribution of annual average concentrations are not

expected to vary significantly from those produced from the screening

analysis.
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The maximum PSD increment consumption at the Chassahowitzka Wilderness Area
was determined for the proposed facility alone at 13 discrete receptors
located along the boundary of the Class 1 area. The highest predicted
concentrations for the proposed facility for the 5 years of meteorological
data were compared with the proposed PSD Class I significance values for
S0,, PM, and NO, {(see Section 3.2.6).

6.5 BUILDING DOWNWASH EFFECTS

Based on the building dimensions associated with buildings and structures
planned at the plant, the stacks for the proposed CT and €O, plant will be
less than GEP. Therefore, the potential for building downwash to occur was

considered in the modeling analysis.

The procedures used for addressing the effects of building downwash are
those recommended in the ISC Dispersion Model User’s Guide. The building
height, length, and width are input to the model, which uses these
parameters to modify the dispersion parameters. For short stacks (i.e.,
physical stack height is less than Hy, + 0.5 1, where H, is the building
height and 1, is the lesser of the building height or projected width), the
Schulman and Scire (1980) method is used. If this method is used, then
direction-specific building dimensions are input for H, and 1, for
36 radial directions, with each direction representing a 10-degree sector.
The features of the Schulman and Scire method are as follows:

1. Reduced plume rise as a result of initial plume dilution,

2. Enhanced plume spread as a linear function of the effective plume

height, and
3. Specification of building dimensions as a function of wind

direction.

For cases where the physical stack is greater than H, + 0.5 1, but less
than GEP, the Huber-Snyder (1976) method is used. For this method, the
ISCST model calculates the area of the building using the length and width,
assumes the area is representative of a circle, and then calculates a

building width by determining the diameter of the circle. If a specific
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width is to be modeled, then the value input to the model must be adjusted
according to the following formula:

2

2
o=
M, = 0.886 W

where: M, is input to the model to produce a building width of W used
in the dispersion calculation. W is the actual building width,

The building dimensions considered in the modeling analysis are presented
in Table 6-6. The height of the CT stack and the CO, plant stack are
greater than H, + 0.5 1, but less than GEP. Therefore, the Huber-Snyder

method was used for downwash calculations in the modeling analysis.

6.6 BACKGROUND S0, CONCENTRATIONS

Background S0, concentrations were taken from 1991 monitoring data
collected at Mulberry and were assumed to represent background
concentrations near the proposed facility. Background values of 176, 40,
and 12 pg/m® were added to the modeling results for the 3-hour, 24-hour,

and annual averaging periods, respectively. Refer to Section 5.3 for

details.
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Table 6-6. Building Dimensions Used in ISCST Modeling Analysis To Address Potential Building Wake Effects

Projected
Dominant Actual Building Dimensions (m) Width* Modeled Building Dimensions
Source Building Length Width Helght (m} Length, Width Height
Proposed Turbine Steam Generaticn 21.34 10.67 21.34 23,85 21.13 21.34
Building
CO, Plant Stack Steam Generation 21.34 10,67 21.34 23.85 21.13 21.34
Building

Piagonal of actual bullding dimensions.
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7.0 AIR QUALITY MODELING RESULTS

7.1 PROPOSED FACTILITY ONLY

7.1.1 SIGNIFICANT IMPACT LEVELS

A summary of the maximum concentrations as a result of the proposed
facility operating at maximum load conditions and 20°F and 100°F design
temperatures are presented in Tables 7-1 and 7-2, respectively. The
results are presented for all regulated pollutants to be considered in the
modeling analysis. The modeling was performed based on the operating
conditions for the two temperatures, because the highest emissions and flow
rate occur at the 20°F design condition while the lowest emissions and flow
rate occur at the 100°F design condition. This approach will ensure that
the maximum impacts from the proposed facility will be obtalned either for
the maximum emission condition or minimum flow rate (i.e., minimum plume

height) condition.

A summary of the refined impacts for the five applicable averaging times,
the regulated pollutants, and the two design temperatures are presented in
Tables 7-3 and 7-4. Based on these results, a summary of the maximum
predicted impacts of regulated pollutants caused by the proposed facility
only for comparison to the significant impact and de minimis monitoring

levels is presented in Table 7-5.

The maximum predicted 3-hour, 24-hour, and annual SO, concentrations due to
the proposed facility are 42.5, 15.5, and 0.28 ug/m®, respectively. The
maximum 3-hour and 24-hour impacts are above the significance and de
minimis levels established by EPA and FDER and, therefore, further modeling
analysis is required for SO, to demonstrate compliance with PSD increments

and AAQS.

The maximum predicted 24-hour and annual average PM{TSP) concentrations due
to the proposed facility are 2.81 and 0.23 ug/m®, respectively. Maximum
PM10 impacts are assumed to be identical to the PM(TSP) ihpacts.' Since
these maximum concentrations are below the significance and de minimis

levels for these pollutants, no further modeling analysis is necessary.
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Table 7-1. Maximum Predicted Screening Impacts for Regulated Pollutants for the Proposed Project at Maximum Load and
20°F Design Temperature (Page 1 of 2)

Maximum Pollutant Concentration (ug/m®)®

Averaging Sulfur Nitrogen Particulate Carbon Sulfuric Inorganic
Period Year Dioxide Dioxide Matter Monoxide Acld Mist Beryllium Arsenic
1-hour 1982 41.4 71.3 12.8 32.3 NM NM NM
1983 41.4 71.4 18.1 37.3 NM NM NM
1984 58.8 101.0 11.4 46.0 NM NM NM
1985 39.6 68.3 11.5 31.0 M NM NM
1986 28.5 49,1 11.5 23.7 NM NM NM
3-hour 1982 23.9 41.3 6.65 NM M NM NM
1983 18.1 32.3 8.85 NM NM M NM
1984 3.1 57.1 7.31 NM NM NM NM
- 1985 23.0 39.6 7.24 NM NM NM NM
P 1986 12.1 28.4 7.73 NM NM NM NM
8-hour 1982 11.1 19.1 4.22 8.88 0.88 0.0003 0.0005
1983 13.8 23.8 4.68 10.8 1.11 0.0003 0.0006
1984 20.5 35.4 4,85 16.1 1.65 0.0005 0.0008
1985 15.7 27.0 4.47 12.3 1.26 0.0004 0.0006
1986 6.03 19.4 5.33 11.0 0.48 0.0002 0.0003
24-hour 1982 4.91 8.47 1.90 NM 0.39 0.0001 0.0002
1983 5.08 8.75 2.08 NM 0.41 0.0001 0.0002
1984 11.2 19.4 1.76 - NM 0.90 0.0003 0.0005
1985 9.02 15.6 1.86 NM 0.72 0.0002 0.0004
1986 3.11 ) 6.94 1.88 M 0.25 0.0001 0.0001



£-4

91193c1
04,/03/92

Table 7-1. Maximum Predicted Screening Impacts for Regulated Pollutants for the Proposed Project at Maximum Load and
20°F Design Temperature (Page 2 of 2)

Maximum Pollutant Concentration !gg(ma)‘

Averaging Sulfur Nitrogen Particulate Carbon Sulfuric Inorganic

Period Year Dioxide Dioxide Matter Monoxide Acid Mist Beryllium Arsenic

Annual 1982 0.25 0.75 0.18 NM 0.020 0.00001 0.00001
1983 0.19 0.61 0.15 NM 0.015 0.00000 0.00001
1984 0.24 0.73 0.18 NM 0.019 0.00001 0.00001
1985 0.24 0.67 0.17 NM 0.019 0.00001 0.00001
1986 0.28 0.83 0.22 NM 0.022 0.00001 0.00001

Note: All impacts based on emissions using distillate oil at a maximum 0.1 percent sulfur content.
NM = this averaging period not modeled for this pollutant.

® Highest concentrations reported for all averaging periods.
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Table 7-2. Maximum Predicted Screening Impacts for Regulated Pollutants for the Proposed Project at Maximum Load and
100°F Design Temperature (Page 1 of 2)

Maximum Pollutant Concentration (ug/m*)2

Averaging Sulfur Nitrogen Particulate Carbon Sulfuric Inorganic
Period Year Dioxlide Dioxide Matter Monoxide Acid Mist Beryllium Arsenic
1-hour 1982 45.6 78.7 13.2 36.6 NM NM NM

1983 46.0 79.3 18.5 37.0 NM NM NM

1984 63.2 109 11.7 50.7 NM NM NM

1985 42.2 72.7 11.8 33.9 NM NM NM

1986 34.2 59.0 11.8 27.5 NM NM NM
3-hour 1982 26.8 46.2 6.82 ol | NM ™ NM

1983 19.1 32.9 9.08 NM M NM NM

1984 37.5 64.6 7.48 NM NM NM NM

1985 26.7 46.1 7.42 NM NM NM M

1986 12.5 28.4 7.96 NM NM NM NM
8-hour 1982 12.7 21.9 4,37 10.2 1.02 0.0003 0.0005

1983 14.6 25.2 4.80 11.7 1.17 0.0004 0.0006

1984 24.7 42.5 5.01 19.8 1.98 0.0006 0.0010

1985 19.0 32.8 4.60 15.3 1.53 0.0005 0.0008

1986 6.67 19.1 5.46 10.9 0.54 0.0002 0.0003
24-hour 1982 5.70 9.83 1.98 NM 0.46 0.0001 0.0002

1983 6.51 11.2 2.14 NM 0.52 0.0002 0.0003

1984 15.1 26.0 2.74 M 1.21 0.0004 0.0006

1985 10.2 17.6 1.92 MM 0.82 0.0003 0.0004

1986 3.53 6.96 1.94 NM 2.80 0.0001 0.0001
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Table 7-2. Maximum Predicted Screening Impacts for Regulated Pollutants for the Proposed Project at Maximum Load and
100°F Design Temperature (Page 2 of 2)

Maximum Pollutant Concentration (ug/m?)®

Averaging Sulfur Nitrogen Particulate Carbon Sulfurie Inorganic

Period Year Dioxide Dioxide Matter Monoxide Acid Mist Beryllium Arsenic

Annual 1982 0.25 0.76 0.19 NM 0.020 0.00001 0.00001
1983 0.19 0.62 0.16 NM 0.015 0.00000 0.00001
1984 .24 0.74 0.19 NM 0.019 0.00001 0.00001
1985 0.23 0.69 0.18 NM 0.019 0.00001 0.00001
1986 0.27 0.85 0.23 NM 0.022 0.00001 0.00001

Note: All impacts based on emissions using distillate oil at a maximum 0.1 percent sulfur content.

NM = this averaging period not modeled for this pollutant.

)
1

“ & Hiphest concentrations reported for all averaging periods.
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Table 7-3. Maximum Predicted Refined Impacts for Regulated Pollutants for the Proposed Project at Maximum Load and 20°F
Design Temperature (Page 1 of 2)

Max imum Receptor LocationP Time Period
Averaging Concentration Direction Distance Julian Hour

Pollutant Period (pg/m?)e {degrees) (meters) Day Ending Year
Sulfur Dioxide 3-hour 40.5 128 200 59 12 1984
24-hour 13.6 128 200 59 24 1984

Annuzl 0.28 a0 1500 -- -- 1986

Particulate Matter (TSP) 24-hour 2.21 252 600 251 24 1983
Annual 0.22 80 700 -- -- 1986

Particulate Matter (PM10Q) 24-hour 2.21 252 600 251 24 1983
Annual 0.22 80 700 -- -- 1986

Nitrogen Dioxide Annual 0.83 80 700 -- -- 1986
Carbon Monoxide _ 1-hour 57.7 218 200 230 4 1984
8-hour 21.2 122 200 89 16 1984

Sulfuric Acid Mist 8-hour 2.17 122 200 89 16 1984
24-hour 1.09 128 200 59 24 1984

Annual 0.022 90 1500 -- -- 1986

Beryllium B-hour 0.00066 122 200 89 16 1984
24-hour 0.00033 128 200 59 24 1984

Annual 0.00001 90 1500 -- -- 1986
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Table 7-3. Maximum Predicted Refined Impacts for Regulated Pollutants for the Proposed Project at Maximum Load and 20°F
Design Temperature (Page 2 of 2)

Maximum Receptor Location? Time Period
Averaging Concentration Direction Distance Julian Hour
Pollutant Period (ug/m®)® (degrees) (meters) Day Ending Year
Inorganic Arsenic 8-hour 0.0011 122 200 89 16 1984
24 -hour 0.00056 128 200 59 24 1984
Annual 0.00001 90 1500 -- -- 1986

Note: All impacts based on emissions using distillate oil at a maximum 0.1 percent sulfur content.

® Highest concentrations reported for all averaging periods.
b Relative to the proposed CT stack.
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Table 7-4. Maximum Predicted Refined Impacts for Regulated Pollutants for the Proposed Project at Maximum Load and

100°F Design Temperature

Maximum Receptor Location® Time Period
Averaging Concentration Direction Distance Julian Hour

Pollutant Period (ug/m)® (degrees) (meters) Day Ending Year
Sulfur Dioxide 3-hour 42.5 128 200 59 12 1984
24 -hour 15.5 128 139 59 24 1984

Annual 0,27 90 1500 -- -- 1986

Particulate Matter (TSP) 24-hour 2.81 128 139 59 24 1984
Annual 0.23 80 700 -- -- 1986

Particulate Matter (PMLO) 24-hour 2.81 128 139 59 24 1984
Annual 0.23 80 700 -~ -- 1986

Nitrogen Dioxide Annual 0.85 8O 700 _ -- -- 1986
Carbon Monoxide 1l-hour 58.9 218 200 230 4 1984
8-hour 23.6 122 200 89 16 1984

Sulfuric Acid Mist 8 -hour 2.35 122 200 89 16 1984
Z24-hour 1.24 128 139 59 24 1984

Annual 0.022 90 1500 -- -- 1986

Beryllium 8-hour 0.00072 122 200 89 16 1984
24 -hour 0.00038 128 139 59 24 1984

Annual 0.00001 90 1500 -- -- 1986

Inorganic Arsenic 8-hour 0.0012 122 200 89 16 1984
24-hour 0.00063 128 139 59 24 1984

Annual 0.00001 90 1500 -- -- 1986

Note: All impacts based on emissions using distillate oil at a maximum 0.1 percent sulfur content.

® Highest concentrations reported for all averaging periods.
b Relative to the proposed CT stack.
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Table 7-5. Summary of Maximum Regulated Pollutant Concentrations Due to the Proposed Project for Comparison to EPA
Significance Levels and Florida No Threat Levels (Page 1 of 2)

Significance de minimis

Maximum Receptor Location® Impact Monitoring

Averaging Concentration Direction Distance Level Level

Pollutant Period (ug/m)® (degrees) (meters) (pg/m®) (ug/m?)
Sulfur Dioxide 3-hour 42.5 128 200 25 NA
24 -hour 15.5 128 139 5 13
Annual 0.28 a0 1500 1 NA
Particulate Matter (TSP) 24-hour 2.81 128 139 5 10
Annual 0.23 80 700 1 NA
Particulate Matter (PM10) 24-hour 2.81 128 139 5 10
~ Annual 0.23 80 700 1 NA

o

Nitrogen Dioxide Annual 0.85 80 700 1 14
Carbon Monoxide 1-hour 58.9 218 200 2000 NA
8-hour 23.6 122 200 500 575
Sulfuric Acid Mist 8 -hour 2.35 122 200 Na NM
24 -hour 1.24 128 139 NA NM
Annual 0.022 90 1500 NA NM
Beryllium 8-hour 0.00072 122 200 Na NA
24 -hour 0.00038 128 139 NA 0.001

Annual 0.00001 90 1500 NA NA
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Table 7-5. Summary of Maximum Regulated Pollutant Concentrations Due to the Proposed Project for Comparison to EPA
Significance Levels and Florida No Threat Levels (Page 2 of 2)

Significance de minimis

Maximum Receptor Location® Impact Monitoring
Averaging Concentration Direction Distance Level Level
Pollutant Period (pg/m?)? (degrees) (meters) (pg/m®) (pg/m®)
Inorganic Arsenie 8-hour 0.0012 122 200 NA NM
24-hour 0.00063 128 139 NA NM
Annual 0.00001 90 1500 NA NM

Note: All impacts based on emissions using distillate oil at a maximum 0.1 percent sulfur content.
Concentrations reported are the highest of the 20°F or 100°F design case and represent refined values.

Na = not applicable.
NM = no ambient measurement method.

~J
.. ° Highest concentrations reported for all averaging periods.
© b Relative to the proposed CT stack.
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The maximum predicted annual NO, concentration due to the proposed facility
is 0.85 pug/m®. Because this level of impact is below the significance and

de minimis levels, no further modeling analysis was performed,

The maximum predicted 1- and 8-hour average CO concentrations due to the
proposed facility are 58.9 and 23.6 ug/m®, respectively. These maximum
impacts are less than the CO significance impact levels. Because the
maximum predicted impacts due to the proposed facility are less than the CO
significance and de minimis levels, additional modeling is not required for

this pollutant.

The maximum 24-hour Be concentration due to the proposed facility is
predicted to be 0.00038 pg/m®. No significance level has been established
for Be, but a de minimis monitoring concentration has been set at

0.001 pg/m®, 24-hour average. Since the predicted impacts due to the
proposed facility only are well below the de minimis, no further PSD
modeling analysis was conducted. Beryllium was addressed as a toxic ailr

pollutant for comparison to the Florida NTLs (refer to Section 7.1.3).

No significance levels have been established for sulfuric acid mist or As.
Theré is also no ambient measurement method established for these
pollutants and, thus, no de minimis monitoring concentration. Therefore,
no further PSD modeling analysis was conducted. These pollutants were
addressed as toxic air pollutants for comparison to the Florida NTLs (refer

to Section 7.1.3).

7.1.2 PSD CLASS I SIGNIFICANCE ANALYSIS

Maximum SO,, NO,, and PM concentrations predicted at the PSD Class I area
of the Chassahowitzka National Wildlife Area for comparison to EPA's
recommended PSD Class I significance levels are presented in Tables 7-6 and
7-7. Separate analyses were performed to predict impacts for the proposed

CT at the 20°F design temperature and 100°F design temperature. Based upon

7-11
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Table 7-6. Maximum Predicted Pollutant Concentrations Due to the Proposed Project at 20°F Design Temperature at the
Chassahowitzka NWA for Comparison to PSD Class I Significance Values

EPA's
Recommended
Class 1
Maximum Receptor Location® Time Period Significance
Averaging Concentration Direction Distance Julian Hour Value
Pollutant Period (pg/m®)® (degrees) (meters) Day  Ending Year (ug/m?)
Sulfur Dioxide 3-hour 1.17 340700 3171900 176 24 1982 1.23
0.94 342000 3174000 336 24 1983
0.65 340300 3165700 194 3 1984
0.67 340300 3167700 64 3 1985
0.71 340300 3169800 345 3 1986
24-hour 0.16 340700 3171900 210 24 1982 0.275
0.13 342000 3174000 336 24 1983
0.15 341100 3183400 110 24 1984
0.12 343700 3178300 335 24 1985
0.16 343000 3176200 344 24 1986
Annual 0.0106 340700 3171900 NA NA 1982 0.1
0.0079 342000 3174000 NA NA 1983
0.0060 340300 3165700 NA NA 1984
0.0070 340700 3171900 NA NA 1985
0.0086 340300 3165700 NA NA 1986
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Table 7-6. Maximum Predicted Pollutant Concentrations Due to the Proposed Project at 20°F Design Temperature at the
Chassahowitzka NWA for Comparison to PSD Class I Significance Values

EPA's
Recommended
Class 1
Maximum Receptor Location® Time Peried Significance

Averaging Concentration Direction Distance Julian  Hour Value

Pollutant Period (ug/m3)e (degrees) (meters) Day Ending Year (ug/m?)

Particulate Matter (TSP) 24-hour 0.041 340700 3171900 210 24 1982 1.35
0.030 342000 3174000 336 24 1983
0.032 341100 3183400 110 24 1984
0.024 343700 3178300 335 24 1985
0.035 343000 3176200 344 24 1986

Annual 0.0023 340700 3171900 NA NA 1982 0.27
0.0017 342000 3174000 NA NA 1983
0.0013 340300 3165700 NA NA 1984
0.0015 340700 3171900 NA NA 1985
0.0019 340300 3165700 NA NA 1986

~
Nitrogen Dioxide Annual 0.020 340700 3171300 NA NA 1982 0.1

0.015 342000 3174000 NA NA 1983
0.011 340300 3165700 NA NA 1984
0.013 340700 3171900 NA NA 1985
0.016 340300 3165700 NA NA 1986

Note: All impacts based on emissions using distillate oil at a maximum 0.1 percent sulfur content.
NA = not applicable.

a‘l-lighest concentrations reported for all averaging periods.
b In UTM coordinates. Proposed facility location is 413.6 km east and 3080.6 km north.
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Table 7-7. Maximum Predicted Pollutant Concentrations Due to the Proposed Project at 100°F Design Temperature at the
Chassahowitzka NWA for Comparison to PSD Class I Significance Values

EPA's
Recommended
Class I
Maximum Receptor Location® Time Period Significance
Averaging Concentration Direction Distance Julian Hour Value
Pollutant Period (pg/m?)e (degrees) (meters) Day Ending Year (ug/m?)
Sulfur Dioxide 3-hour 0.99 340700 3171900 176 24 1982 1,23
0.79 342000 3174000 36 24 1983
0.55 340300 3165700 194 3 1984
0.57 340300 3167700 64 3 1985
0.59 340300 3169800 345 3 1986
24-hour 0.13 340700 3171900 210 24 1982 0.275
0.11 342000 3174000 336 24 1983
0.12 341100 3183400 110 24 1984
0.09 343700 3178300 335 24 1985
0.13 343000 3176200 344 24 1986
Annual 0.0086 340700 3171900 ~ NA NA 1982 0.1
0.0065 342000 3174000 NA NA 1983
0.0049 340300 3165700 NA NA 1984
0.0057 340700 3171900 NA NA 1985
0.0071 340300 3165700 NA Na 1986
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Table 7-7. Maximum Predicted Pollutant Concentrations Due to the Proposed Project at 100°F Design Temperature at the
Chassahowitzka NWA for Comparison to PSD Class I Significance Values

EPA's
Recommended
. Class I
Maximum Receptor location® Time Period Significance

Averaging  Concentration Direction Distance Julian  Hour Value

Pollutant Period (pg/m3)2 (degrees) {meters) Day Ending Year (ug/m®)

Particulate Matter (TSP) 24-hour 0.043 340700 3171900 210 24 1982 1.35
0.031 342000 3174000 336 24 1983
0.034 341100 3183400 110 24 1984
0.024 343700 3178300 335 24 1985
0.036 343000 3176200 344 24 1986

Annual 0.0023 340700 3171900 NA NA 1982 ¢.27
0.0018 342000 3174000 NA NA 1983
0.0013 340300 3165700 NA NA 1984
0.0015 340700 3171900 NA NA 1985
0.0020 340300 3165700 NA NA 1986

Nitrogen Dioxide Annual 0.017 340700 3171900 NA NA 1982 0.1

0.013 342000 3174000 NA NA 1983
0.010 340300 3165700 NA NA 1984
0.011 340700 3171900 NA NA 1985
0.014 340300 3165700 NA NA 1986

Note: All impacts based on emissions using distillate oil at a maximum 0.1 percent sulfur content.
NA = not applicable.

®* Highest concentrations reported for all averaging periods.
b In UTM coordinates. Proposed facility location is 413.6 km east and 3080.6 km north.
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these results, the 20°F case produces the worst case impacts in the Class I
area. Therefore, these results will be used for comparison to the Class I

significance levels,

The maximum predicted SO, 3-hour, 24-hour and annual concentrations in the
Class I area are 1.17, 0.16, and 0.011 ug/m®, respectively. These
predicted impacts are below EPA’'s recommended Class I significance levels
of 1.22, 0.275, and 0.10 pg/m3 for the 3-hour, 24-hour, and annual
significance levels, respectively.

The maximum predicted PM 24-hour and annual concentrations in the Class I
area are 0.041 and 0.0023 ug/m®, respectively. These predicted impacts are
below the Class I 24-hour and annual significance levels of 1.35 and

0.27 pug/m®, respectively.

The maximum predicted NO, annual concentration in the Class I area is
0.020 pg/m®., This predicted impact is below the Class I annual
significance level of 0.10 ug/m’.

As the results indicate, the proposed facility’s impacts are below EPA’s
recommended Class I significance values for all averaging periods and
modeled pollutants. Therefore, no further Class I modeling analysis was

conducted.

7.1.3. TOXIC POLLUTANT ANALYSIS

The maximum impacts of regulated and nonregulated hazardous pollutants that
will be emitted in significant amounts by the proposed facility are
presented in Table 7-8. These impacts represent the highest impacts of
either the 20- or 100-degree design case. The detailed impacts for each
pollutant and design case are presented in Appendix E, Table E-1.
Pollutants presented were either modeled at their actual emission rates or
their impacts derived using a ratio based on the stack emissions from the
CT and CO, plant. All regulated pollutants or pollutants which had a CT to
CO, plant emission ratio different from most other pocllutants were modeled

using their actual emission rates. These pollutants include Be, As,
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Table 7-8. Summary of Maximum Concentrations Due to the Proposed Mulberry
Cogeneration Facility for the Air Toxic Modeling Analysis

(Page 1 of 3)

Florida
Maximum No Threat
Averaging Concentration Level
Pollutant Period (pg/m3)® (pg/m?)

Antimony 8-hour 0.0063 5

24-hour 0.0033 1.2

Annual 0.000059 0.3
Arsenic 8-hour 0.0012 2

24-hour 0.00064 0.48

Annual 0.000011 0.00023
Barium 8-hour 0.0056 5

24 -hour 0.0030 1.2

Annual 0.000052 50
Beryllium 8-hour 0.00072 0.02

24 -hour 0.00038 0.0048

Annual 0.000007 0.00042
Cadmium 8-hour 0.0030 0.5

24-hour 0.0016 0.12

Annual 0.000028 0.00056
Chlorine 8-hour 0.0078 15

24-hour 0.0041 3.6

Annual 0.000072 NE
Chromium 8-hour 0.014 5

24 -hour 0.0072 1.2

Annual 0.00013 1000
Colbalt 8-hour 0.0026 0.5

24 -hour 0.0014 0.12

Annual 0.000024 NE
Copper 8-hour 0.081 1

24 -hour 0.043 0.24

Annual 0.00075 NE
Ethanolamine 8-hour 31.2 80

24 -hour 12.4 19.2

Annual 1.19 NE
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Table 7-8. Summary of Maximum Concentrations Due to the Proposed Mulberry
Cogeneration Facility for the Air Toxic Modeling Analysis

(Page 2 of 3)

Florida
Maximum No Threat
Averaging Concentration Level
Pollutant Period (pg/m®)* (ug/m®)
Fluoride 8-hour 0.0094 2
24-hour 0.0049 0.48
Annual 0.000087 50
Formaldehyde 8-hour 0.12 4.5
24 -hour 0.062 1.08
Annual 0.0011 0.077
Lead 8-hour 0.0026 1.5
24 -hour 0.0014 0.36
Annual 0.000024 0.09
Manganese 8-hour 0.0019 50
24-hour 0.0010 12
Annual 0.000017 NE
Mercury 8-hour 0.00086 0.5
24 -hour 0.00046 0.12
Annual 0.000008 0.3
Nickel 8 -hour 0.049 0.5
24 -hour 0.026 0.12
Annual 0.000486 0.0042
Polyorganic Matter B-hour 0.000080 NE
24 -hour 0.000042 NE
Annual 0.000002 NE
Selenium 8 -hour 0.0068 2
24 -hour 0.0036 0.48
Annual 0.000063 NE
Sulfuric Acid Mist® 8-hour 2.35 10
24 -hour 1.24 2.38
Annual 0.022 NE
Vanadium 8 -hour 0.020 0.5
24 -hour 0.011 0.12
Annual 0.00019 20
7-18
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Table 7-8. Summary of Maxlimum Concentrations Due to the Proposed Mulberry
‘Cogeneration Facility for the Air Toxic Modeling Analysis
(Page 3 of 3)

Florida
Maximum No Threat
Averaging Concentration Level
Pollutant Period (pg/m3)2 (pg/m?)
ZincP 8-hour 0.20 50
24-hour 0.10 12
Annual 0.002 NE

Note: NE = none established.

® Concentration reported is the highest of the impacts predicted for the

20- and 100-degree design case. Refer to Table E-1 in Appendix E for

detailed impacts.

As zinc oxide.

¢ Not in current FDER NTL list. NTL in table is based on dividing the
time-weighted average by 100 and 420 for the 8-hour and 24-hour NTL,
respectively.
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sulfuric acid mist, and ethanolamine. Impacts for all other hazardous
pollutants were derived by using a ratio method with impacts produced for

Be, since the ratio of CT to CO, plant emissions for most other hazardous

pollutants were the same as that for Be.

The maximum 8-hour, 24-hour, and annual concentrations are compared in
Table 7-8 to the Florida NTLs. As shown, the predicted impacts are below
the NTLs for all pollutants and averaging times. Therefore, the emissions
from the proposed facility are not expected to pose a health risk to the
public.

7.2 PSD CLASS IT INCREMENT ANALYSIS

Maximum SO, concentrations predicted from the screening analysis for
comparison to the PSD Class II increments are presented in Table 7-9.
Based upon these results, the refined analysis was based on modeling the
year during which the overall highest, second-highest 3-hour and 24-hour
SO, concentrations were predicted in the screening analysis. 1In addition,
any other year that produced an overall highest, second-highest
concentration that was within ten percent of this maximum concentration
also was refined. As stated earlier, a refined analysis for annual average
concentrations was not performed. A summary of the maximum SO, PSD

Class 1l increment consumption concentrations predicted in the refined

analysis is presented in Table 7-10.

The maximum 3-hour average S0, PSD increment consumption from the refined
analysis is predicted to be 139 ug/m®, which is 27 percent of the maximum
allowable PSD Class II increment of 512 ug/m®, not to be exceeded more than
once per year. The proposed project contributed 0.0 pg/m® to this value.
The maximum 24-hour average 50, PSD Class II increment consumption is
predicted to be 38.8 pg/m®, which is 43 percent of the maximum allowable
PSD Class II increment of 91 ug/m®, not to be exceeded more than once per

year. The proposed project contributed 0.0 upg/m® to this total.

The maximum annual average SO, PSD increment consumption is predicted to be

-0.42 pg/m®, which is well below the maximum allowable PSD Class II
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Table 7-9. Maximum Predicted S0, Concentrations from the Screening Analysis
for Comparison to PSD Class II Increments

Maximum Receptor location® Period
Averaging Concentration Direction Distance Julian Hour Year
Period (pg/m*) ) (km) Day Ending
3-Hour® 117 270 4.0 239 15 1982
112 250 5.0 126 15 1983
117 250 3.0 154 15 1984
119 250 3.0 118 15 1985
122 250 3.0 62 15 1986
24 -Hour® 22.3 270 4.0 157 24 1982
24.1 220 3.0 45 24 1983
28.1 240 2.0 177 24 1984
28.8 250 3.0 179 24 1985
32.5 250 3.0 98 24 1986
Annual -0.43 90 5.0 - - 1982
-0.84 60 5.0 - - 1983
-0.42 210 5.0 - - 1984
-1.00 170 5.0 - - 1985
-0.53 220 5.0 - - 1986

Note: Based on the CT operating at maximum load and 100°F design temperature
and firing fuel oil with 0.1 percent sulfur content.

— = Not applicable,
pg/m® = micrograms per cubic meter.

® Relative to the location of the proposed CT unit.
P Highest, second-highest concentrations predicted for this averaging period.
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Table 7-10. Maximum Predicted $0, Concentrations from the Refined Analysis for
Comparison to PSD Class II Increments
Maximum __ Receptor location® Period PSD

Averaging  Concentration Direction Distance Julian Hour Year Class II
Period (ug/m®) ) (km) Day Ending Increment
50, Concentrations
3-Hour® 139 250 3.2 157 18 1986 512
24-Hour® 38.8 252 3.3 278 24 1986 91

Annual -0.42 210 5.0 - - 1984 20

Note: Based on the CT operating at maximum load and 100°F design temperature and
firing fuel oil with 0.1 percent sulfur content.

— = Not applicable.
pg/m® = micrograms per cubic meter.

2 Relative to the location of the proposed CT unit.
b Highest, second-highest concentrations predicted for this averaging period.
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increment of 20 ug/m®. The proposed project contributed 0.08 pg/m® to this

value.

7.3 AAQS ANALYSIS

The maximum 3-hour, 24-hour, and amnual average total S0, concentrations
predicted from the screening analysis are presented in Table 7-11. The
total concentrations were determined from the impacts of the modeled
sources added to the background concentration (refer to Section 5.0).
These results show that the maximum S50, concentrations due to all sources

are below the AAQS for the 3-hour, 24-hour, and annual averaging periods,

Similar to the PSD Class II increment analysis, the refined AAQS analysis
was based on modeling the year during which the overall HSH 3-hour and
24-hour concentrations were predicted in the screening analysis and any
other years that produced a highest, second-highest concentration within
ten percent of this maximum. The maximum SO, concentrations predicted in

the refined analysis are presented in Table 7-12,

The maximum 3-hour average S0, concentration due to all sources from the
refined analysis is predicted to be 837 ug/m?, which is 64 percent of the
AAQS of 1,300 pg/m®, not to be exceeded more than once per year. The

project contributed 0.0 ug/m® to this maximum 3-hour average concentration.

The maximum 24-hour average sz concentration due to all sources is
predicted to be 234 ug/m®, which is 90 percent of the 24-hour AAQS of
260 ug/m®, not to be exceeded more than once per year. The project

contributed 0.0 pg/m® to this maximum 24-hour average concentration.
The maximum annual average 50, concentration due to all sources is

predicted to be 42.0 ug/m®, which is 70 percent of the AAQS of 60 ug/md.

The project contributed 0.15 ug/m® to the maximum concentration.
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Table 7-11, Maximum Predicted Total SO0, Concentrations from the Screening Analyais for Comparison to AAQS
Concentration (pg/m*)
Total Due To Receptor Location® Period
Averaging : Modeled Direction Distence Julian Hour
Period Total Sources Background ) (km) Day Ending Year
3-Hour® 717 541 176 a3o 5.0 255 18 1982
837 661 176 330 5.0 38 18 1983
731 555 176 330 5.0 222 21 1984
757 581 176 340 5.0 4 15 1985
Thl 5635 176 110 5.0 303 9 1586
24-Hour® 192 152 40 340 5.0 234 24 1982
214 174 40 330 5.0 as 24 1983
218 178 40 100 5.0 124 24 1984
234 194 40 340 5.0 43 24 1985
204 164 40 100 5.0 10 24 1986
Annual 41.8 29.8 12 260 5.0 - - 1982
40.1 28.1 12 260 5.0 - - 1983
42.0 30.0 12 260 5.0 - - 1984
40.7 28.7 1z 260 3.0 - - 1985
41.8 29.8 12 260 3.0 - - 1986
Note: Based on the CT aperating at maximum load and 100°F design temperature and firing fuel oil with 0.1 percent

sulfur content.

— = Not applicabla.

l pg/m® = micrograms per cubic meter.

* Relative to the location of the proposed CT unit.
® Highest, sacond-highast concentrations predicted for this averaging period.
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Table 7-12. Maximum Predicted 50, Concentrations from the Refined Analysis for Comparison to AAQS
Concentration {ug/m®)
Total due to __ Receptor Location® Feriod
Averaging Modeled Direction Distance Julian Hour
Period Total Sources Background (") (km) Day Ending Yaar AAQS
50, Concentrations
3-Hour® 837 661 178 330 5.0 3e 18 1983 1,300
24-Hour* 234 194 40 340 5.0 43 24 19385 260
Annual 42,0 30.0 12 260 5.0 - - 1984 60

Note: Based on the CT operating at maximum lcad and 100°F design temperature and firing fuel oil with 0.1 percent sulfur

content.

— = Not applicable.
ug/m’ = micrograms per cubic metar.

* Relative to the location of the proposed CT unit.

® Highest, second-highest concentrations predicted for this averaging perlod.
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7.4 ADDITIONAL IMPACT ANALYSIS

7.4.1 TIMPACTS UPON VEGETATION

The response of vegetation to atmospheric pollutants is influenced by the
concentration of the pollutant, duration of the exposure and the frequency
of exposures. The pattern of pollutant exposure expected from the facility
is that of a few episodes of relatively high ground-level concentration
which occur during certain meteorological conditions interspersed with long
periods of extremely low ground-level concentrations. If there are any
effects of stack emissions on plants, they will be from the short-term
higher doses. A dose is the product of the concentration of the pollutant
and the duration of the exposure. The impact of the proposed facility on
regional vegetation was assessed by comparing pollutant doses that are
predicted from modeling with threshold doses reported from the scientific
literature which could adversely affect plant species typical of those

present in the region.

7.4.1.1 Sulfur Dioxide

The maximum total 3-hour average S0, concentration (i.e., Impacts due to
all modeled sources added to a background concentration) is predicted to be
837 pg/m® (see Table 7-12). This concentration is predicted to occur
about 5.0 km to the northwest of the facility and represents the
concentration that would occur during the worst-case meteorological
conditions of the modeled five years. The maximum 3-hour average ground-
level concentration predicted for the other 4 years are 90 percent or less
of the maximum concentration. Concentrations decrease with distance beyond

the location of the maximum concentration.

The maximum total predicted 24-hour average S0, concentration is 234 pug/m®
(see Table 7-12) and is located approximately 5.0 km to the northwest of
the facility. The maximum total predicated annual S0, concentration is
42.0 pg/m® (see Table 7-12). This concentration is predicted to occur
5.0 km to the west of the facility.
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These concentrations and averaging times can be compared with SO, doses
known to adversely affect plant species (see Table 7-13). The expected
doses from the proposed project combined with background sources are much

lower than doses known to cause a detrimental effect on vegetation.

7.4.1.2 Other Pollutants

Predicted impacts of other regulated pollutants are less than the
significant impact levels (see Table 7-5). As a result, no impacts are
expected to occur to vegetation as a result of the proposed emissions of

other regulated pollutants.

7.4.2 TIMPACTS TO SOILS

80, that reaches the soil by deposition from the air is converted by
physical and biotic processes to sulfates. (Particulates have no affect on
soils at the levels predicted.) The effects can be beneficial to plants if
sulfates in native soils are less than plant requirements for optimum
growth. However, sulfates can also increase acidity of unbuffered soils,
causing adverse effects due to changes in nutrient availability and
cycling. The predicted concentrations of S0, from stack emissions are not

expected to have a significant adverse effect on soils in the vicinity

because:
1. The predicted concentrations are low; and
2. Fertilizer and ground limestone is generally applied to lands

being used for crops, pasture, and citrus.

Therefore, the facility is not expected to have a significant adverse

impact on regional vegetation or soils.

7.4.3 TIMPACTS DUE TO ADDITIONAL GROWTH

A limited number of additional personnel may be added to the current plant
personnel complement. These additional personnel are expected to have an
insignificant effect on the residential, commercial, and industrial growth

in Polk County.
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Table 7-13. Sulfur Dioxide Doses Reported to Affect Plant Species Similar to
Vegetation in the Region of the Mulberry Cogeneration Facility

Species Dose and Effect Reference
Strawberry 1,040 pg/m* for 6 Rajput et al., 1977
hours per day for 3

days had no affect on
growth

Citrus © 2,080 pg/m* for 23 Matsushima and Brewer,
days with 10 day 1972
interruption reduced
leaf area

Ryegrass 42 ug/m® for 26 weeks Bell et al., 1979;
or 367 pg/m® for 131 Ayazaloo and Bell,
days reduced dry 1981
weight

Tomato 1,258 pg/m® for 5 Kohut et al., 1983
hours per day, for 57
days, reduced growth

Duckweed 390 ug/m® for 6 weeks Fankhauser et al.,
reduced growth 1976

Lichens 400 pug/m® 6 hours per Hart et al., 1988

(Parmotrema and
Ramalina spp.)

Bald Cypress

Green Ash

week for 10 weeks
reduced €0, uptake and
biomass gain of
Ramalina, not
Parmotrema

1,300 and 2,600 pg/m®
for 48 hours. Only
2,600 pg/m® reduced
leaf area.

210 pug/m® for 4 hours
per day, > days per
week for 6 weeks
reduced growth

Shanklin and
Kozlowski, 1985

Chappelka et al., 1988
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.7.4.4 TIMPACTS TO VISIBILITY

The Mulberry Cogeneration Facility is located approximately 120 km from the
Chassahowitzka Wilderness Area, a PSD Class I area. Impacts to visibility
were estimated using the VISCREEN computer model. Impacts were calculated
for particulates and nitrogen oxides (as nitrogen dioxide). Worst-case
emissions at the 20-degree design temperature were used in order to
maximize impacts at the Class I area. The results of the screening
analysis are presented in Table 7-14. Based on these results the proposed
facility is not expected to significantly impair visibility in the

Chassahowitzka Wilderness Area.
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Table 7-14. Visibility Analysis for the Mulberry Cogeneration Facilicy
on the PSD Class I Area

Visual Effects Screening Analysis for
Source: MULBERRY COGENERATION FACILITY
Class 1 Area:; CHASSAHOWITZKA NWA

*%%  Level-1 Screening  *#%%
Input Emissions for
Particulates 91.94 TON/YR
NOx (as NO2) 867.41 TON/YR

Primary NO2 .00 TON/YR
Soot .00 TON/YR
Primary S04 .00 TON/YR

*%%%* Default Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozone: .04 ppm
Background Visual Range: 25.00 km
Source-0Observer Distance: 120.00 kn

Min. Source-Class I Distance: 120.00 km

Max. Source-Class I Distance: 152.00 km
Plume-Source-0Observer Angle: 11.25 degrees
Stability: 6

Wind Speed: 1.00 m/s

RESULTS
Asterisks (*) indicate plume impacts that exceed screening criteria
Maximum Visual Impacts INSIDE Class I Area

Screening Criteria ARE NOT Exceeded
Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

SKY 10. 84. 120.0 84. 2.00 .013 .05 .000
SKY 140. 84, 120.0 g84. 2.00 .004 .05 -.000
TERRAIN 10. 84. 120.0 B4. 2.00 .001 .05 .000
TERRAIN 140. 84. 120.0 B4, 2.00 .000 .05 .000

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

SKY 10. 75. 1ls6.2 94. 2.00 .014 .05 .000

SKY 140, 75, 116.2 94, 2.00 .004 .05 -.000

TERRAIN 10. 60. 109.7 109. 2.00 .001 .05 .000

TERRAIN 140. 60. 109.7 109. 2.00 .000 .05 .000
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Table A-1. Design Information and Stack Parameters for Mulberry
Cogeneration Facility- GE PG7111(EA), DLN Option, Distillate 0il, Base Load
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel Ofl Fuel 0il Fuel Gil Fuel Ofl
200f 400F 59of 80cF 1000F
A B C D E F
General:
Power (kW) 95,850.0 $0,080.0 84,470,0 77,930.0 71,250.0
Heat Rate (Btu/kwh) 10,7460.0 10,870.0 10,990.0 11,150.0 11,350.0
Heat Input (mmBtu/hr) 1,031.5 979.2 928.3 848.9 808.7
Fuel 0il (Lb/hr) 55,604,0 52,785.4 50,044.5 46,842.0 43,595.0
Fuel:
Heat Content,LHV (Btu/lb) 18,550 18,550 18,550 18,550 18,550
CT Exhaust:
volume Flow (acfm) 1,600,550 1,518,533 1,468,004 1,410,850 1,352,8%
Volume Flow (scfm) 585,257 560,297 536,777 510,575 484,289
Mass Flow (lb/hr) 2,605,000 2,492,000 2,384,000 2,261,000 2,134,000
Temperature (oF) 984 e71 984 999 1,015
Moisture (X Vol.) 7.53 7.70 B.03 8.72 ¢.93
Oxygen (X Vol.) 13.22 13,23 13,23 13.18 13.04
Molecular Weight 28.59 28.57 28.53 28.44 28.30
Water Injected (lb/hr) 43,420 40,820 37,300 31,540 23,540
HRSG Stack:
volume Flow (acfm) 753,740 721,595 691,304 657,559 623,705
Temperature (of} 220 220 220 220 220
Diameter (ft) 15.0 15.0 15.¢ 15.0 15.0
Velocity (ft/sec) 7.1 68.1 65.2 62.0 58.8
Stack Height (ft) 125 125 125 125 125

Source: General Electric, 1991.
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Table A-2. Maximum Criteria Pollutant Emissions for Mulberry
Cogeneration Facility- GE PG7111(EA), DLN Option, Distillate 0il, Base Load
Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel Oil Fuel 0il fuel Oil Fuet 0Oil
200f 400F S9cF 800oF 1000F
A B C D E F
Particulate:
Basis, lb/hr (manufacturer) 15.0 15.0 15.0 15.0 15.0
Lb/hr 15.0 15.0 15.0 15.0 15.0
TPY 65.7 65.7 65.7 65.7 65.7
Sulfur Dioxide:
Basis, % sulfur 0.1 0.1 0.1 0.1 0.1
Lb/hr™ . 105.65 100.29 95,08 89.00 B82.83
TPY 4L62.7 439.3 4£16.5 389.8 362.8
Nitrogen Oxides:
Basis, ppm* 42.0 42.0 42.0 42.0 42.0
Lb/hr 182.2 173.1 164.0 153.5 142.8
TPY 798.0 758.3 718.2 672.4 625.6
Carbon Monoxide:
Basis, ppm+ 35.0 35.0 35.0 35.0 35.0
Lb/hr B2.6 78.9 75.3 7141 66.6
TPY 361.7 345.6 329.9 3.5 291.5
vOC's:
Basis, ppm+ 10.0 10.90 10.0 10.0 10.0
Lb/hr 10.11 9.66 9.22 8.7 8.15
TPY 44.3 42.3 40.4 38.1 35.7
Lead:
Basis, Lb/10E+12 Btu 8.9 8.9 8.9 8.9 8.9
Lb/hr 9.18£-03 8.71E-03 8.26E-03 7.73E-03 7.20E-03
TPY 0.040 0.038 0.036 0.034 0.032

* corrected to 15X 02 dry conditions
+ corrected to dry conditions
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Table A-3. Maximum Other Regulated Pollutant Emissions for Mulberry
Cogeneration Fecility- GE PG7111(EA), DLN Option, Distillate Qil, Base Load
Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
No.2 Dil No.2 Oil No.2 0il No.2 Oil No.2 Oil
200F 400oF S9of 80oF 1000F
A B C D E F
Arsenic Lb/10E+12 Btu (1) 4.2 4,2 4.2 4.2 4.2
{b/hr 4 .33e-03 4.11E-03 3.90E-03 3.65E-03 3.40E-03
TPY 1.90E-02 1.80E-02 1.71E-02 1.60E-02 1.49E-02
Beryl{ium Lb/10E+12 Btu (1) 2.5 2.5 2.5 2.5 2.5
Lb/hr 2.58€-03 2.456-03 2.32E-03 2.17-03 2.02e-03
TPY 1.13e-02 1.07E-02 1.02E-02 9.51E-03 8.86E-03
Mercury {b/10E+12 Btu (1) 3 3 3 3 3
{b/hr 3.09E-03 2.94E-03 2.78€-03 2.61E-03 2.43E-03
TPY 1.34E-02 1.29€-02 1.22€-02 1.14€-02 1.06E-02
Fluoride Lb/10E+12 Btu (2) 32.5 32.5 32.5 32.5 32.5
Lb/hr 3.35e-02 3.18€-02 3.02E-02 2.828-02 2.63E-02
TPY 1.47€-01 1.39e-01 1.32e-01 1.24E-01 1.15€-01
Sulfuric Acid X of S02 5 5 5 5 5
Mist Lbshr 8.51E+00 8.08E+00 7 .66E+00 7.17E+00 6.68E+00
TPY 3.73E+01 3.54E+01 3.36E+01 3.14E+01 2.92E+01

Sources: (1) EPA, 1990; (2) EPA, 1980
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Table A-4, Maximum Non-Regulated Pollutent Emissions for Mulberry
Cogeneration Facility- GE PG7111(EA), DLN Option, Distillate Qil, Base Load
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
No.2 0il No.2 0il No.2 0il No.2 0il No.2 0il
200F LOoF 59oF 80cF 1000F
A 8 C D 3 F
Manganese Lb/10E+12 Btu (1) 6.44 6,44 6.44 6.44 6.44
tb/hr 6.64E-03 6.316-03 5.98€-03 5.60E-03 5.21E-03
TPY 7.97E-04 7.57E-04 7.17E-04 6.72E-04 6,256-04
Nickel Lb/10E+12 Btu (1) 170 170 170 170 170
tb/hr 1.75E-01 1.66E-01 1.58E-01 1.48E-01 1.37E-01
TPY 2.10E-02 2.00E-0D2 1.89€E-02 1.77E-02 1.65E-02
Cadmium Lb/10E+12 Btu (1) 10.5 10.5 10.5 10.5 10.5
Lb/hr 1.08E-02 1.03E-02 9.75E-03 9.126-03 8.49E-03
TPY 1.30E-03 1.23e-03 1.17€-03 1.09E-03 1.02e-03
Chromiumn Lb/10E+12 Btu (1) 47.5 47.5 47.5 47.5 47.5
Lb/hr 4.90E-02 4 ,65E-02 4.41E-02 4.13e-02 3.B4E-02
TPY 5.88E-03 5.58E-03 5.29€-03 4,95E-03 &.61€-03
Copper Lb/10E+12 Btu (1) 280 280 280 280 280
Lbshr 2.89E-01 2.74E-01 2.60E-01 2.43E-01 2.26E-01
TPY 3.47E-02 3.29E-02 3.126-02 2.92E-02 2.72E-02
vanadium pg/d (1) 30 30 30 30 30
ibshr 7.19E-02 6.83E-02 6.4TE-02 6.06E-02 5.64E-02
TPY 8.63E-03 8.19E-03 7.77E-03 7.27E-03 6.77E-03
Selenium pa/d (1) 101 10.1 10.1 10.1 10.1
lb/hr 2.42E-02 2.30e-02 2.18E-02 2.04E-02 1.90E-02
PY 2.91E-03 2.76E-03 2.61E-03 2.45E-03 2.2BE-03
Polyorganic pa/d (1) 0.12 0.12 0.12 0.12 0.12
Matter Lb/hr 2.88E-04 2.73E-04 2.59E-04 2.42E-04 2.26E-04
TPY 3.45E-05 3.28E-05 3.11E-05 2.91E-05 2.7T1E-05
formaldehyde Lb/10E+12 Btu (1) 405 405 405 405 405
(b/hr 4.18€-01 3.97e-014 3.76E-D01 3.52E-01 3,28E-01
TPY S.01E-02 4.76E-02 4.51E-02 4.22E-02 3.93E-02

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Lb/10E+12 Btu,

Source: {1} EPA, 1990
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Table A-5. Maximum Emissions for Additional Non-Regulated Pollutant
Cogeneration Facility- GE PG7111(EA), DLN Option, Distillate 0il, Base Load
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas turbine
No.2 0il No.2 0il No.2 0il No.2 01l No.2 0il
200F 400F S9oF 80oF 1000F
A B c o] E F
Antimony pa/d (1) 9.4 9.4 9.4 9.4 9.4
tb/hr 2.25E-02 2.14E-02 2.03e-02 1.90€-02 1.77E-02
TPY 9.87E-02 9.37E-02 8.88E-02 8.31E-02 7.74E-02
Barium pgsd (1) 8.4 8.4 8.4 B.4 8.4
Lb/hr 2.01E-02 1.91E-02 1.81E-02 1.70E-02 1.58E-02
TPY 8.82e-02 8.37E-02 7.94E-02 7.43E-02 6.91E-02
Colbalt pg/d (1) L 3.9 3.9 3.9 3.9
Lb/hr 9.35E-03 8.87E-03 8.41€-03 7.88E-03 7.33e-03
TPY 4,09€-02 3.8%9E-02 3.69E-02 I.45E-02 3.21E-02
Zine pg/d (1) 294 294 294 294 294
Lb/hr 7.05E-01 6.69E-01 6.34E-01 5.94E-01 5.53E-01
TPY 3.09E+00 2.93E+00 2.78E+00 2.60E+00 2.42E+00
thlorine ppm 0.5 0.5 0.5 0.5 . 0.5
Lb/hr 2.78E-02 2.64E-02 2.50E-02 2.34E-02 2.18E-02
TPY 1.22E-01 1.16E-01 1.10E-01 1.03E-01 9.55£-02

Note: Multiply by 2.324 to convert picogram/Joule {pg/J) to Lb/10E+12 Btu,
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91193C2/A-TABS
04701792

Data Gas Turbine Gas Turhine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
200F 400F SQoF 800oF 1000f
A B c D E F
General:
Power (kW) ¢3,110.0 87,470.0 82,040.0 75,880.0 69,900.0
Heat Rate (Btu/kwh) 10,340.0 10,450.0 10,590.0 10,790.0 11,050.0
Heat Input (mmBtu/hr) 962.8 914.1 868.8 818.7 7724
Natural Gas (lb/hr} 49,876.1 47,353.3 45,008.7 42,415.4 40,014.2
(cf/hr) 1,013,429 962,170 914,530 861,837 813,047
Fuel:

Heat Content, LHV (Btu/lb) 19,303 19,303 19,303 19,303 19,303
(Btu/ct) 950 @50 950 950 950

CT Exhaust:
Volume Flow (acfm) 1,546,476 1,455,987 1,446,407 1,393,785 1,341,523
volume Flow (scfm) 574,219 550,057 527,419 503,020 479,569
Mass Flow {{bs/hr) 2,558,000 2,448,000 2,343,000 2,226,000 2,108,000
Temperature (oF) 962 976 988 1,003 1,017
Moisture (X vol.) 6.10 6.32 6.77 7.75 9.46
Oxygen (% Vol.) 14.03 14.04 14.00 13.85 13.55
Molecular Weight 28.61 28.58 28,53 28.42 28.23
Water Injected (lb/hr) 0 0 0 0 0

HRSG Stack:
volume Flow Cacfm) 739,524 708,406 679,252 647,829 617,627
Temperature (of) 220 220 220 220 220
Diameter (ft) 15.0 15.0 15.0 15.0 15.0
vVelocity (ft/sec) 9.7 66.8 64.1 61.1 58.3
Stack Height (ft) 125 125 125 125 125

Source: General Electric,

1991,
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Table A-7. Maximum Criteria Pollutant Emissions for Mulberry
Cogeneration Facility- GE PG7111(EA), DLN Option, Natural Gas, Base Load
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Matural Gas
200F 40oF 5%oF 800F 1000F
A B 4 D E F
Particulate: .
Basis, lb/hr (manufacturer) 7.00 7.00 7.00 7.00 7.00
tb/hr 7.00 7.00 7.00 7.00 7.00
TPY 30.66 30.66 30.66 30.86 30.66
Sulfur Dioxide:
Basis, gr/100 cf 1.0 1.0 1.0 1.0 1.0
tb/hr 2.90 2.75 2.61 2.46 2.32
TPY 12.68 12.04 11.44 10.7¢9 10.17
Nitrogen Oxides;
Basis, ppm* 25.0 25.0 25.0 25.0 25.0
tb/hr 97.5 2.5 87.8 82.9 78.2
TPY 427.05 404.98 384.53 363.07 342.49
Carbon Monoxide:
Basis, ppm+ 20.0 20.0 20.0 20.0 20.0
Lb/hr 47.0 44.9 42.9 40.5 37.9
TPY 205.91 196.78 187.78 177.2% 1465.81
VOC's:
Basis, ppm+ 7.0 7.0 7.0 7.0 7.0
ib/hr 7.05 6.74 6.43 6.07 5.68
TPY 30.9 29.5 28.2 26.6 24.9
lL.ead:
Basis NA NA NA NA NA
ib/hr NA NA NA NA NA
TPY NA NA NA NA NA

* corrected to 15% 02 dry conditions
+ corrected to dry conditions



91193C2/A-TABS
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Table A-8. Maximum Other Regulated Pollutant Emissions for Mulberry
Cogeneration Facility- GE PG7Y111(EA), DLN Option, Natural Gas, Base Load
Potlutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Matural Gas Natural Gas Natural Gas
200F 400F 59aF 800oF 1000F
A B C D E F

Arsenic -- -- - -- -- --
Lb/hr NEG., NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Beryl(ium -- .- .- -- -- --
Lb/hr NEG. - NEG. NEG. NEG. NEG.

TRY NEG. NEG. NEG. NEG. NEG.

Mercury - -- -- -- -- --
lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG, NEG. NEG.

Fluoride -- -- -- .- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY 'NEG. NEG. NEG. NEG. NEG.
Sulfuric Acid ¥ of 502 ' 5 5 S 5 5
Mist lb/hr 2.33e-01 2.22E-01 2.1E-01 1.98E-01 1.87E-01
TPY 1.02E+00 9.70E-01 9.22E-01 8.6%9E-01 8.20e-01

Sources: EPA, 1988; EPA, 1980
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Teble A-$. Maximum Non-Regulated Pellutant Emissions for Mulberry
Cogeneration Facility- GE PG7111(EA), DLN Option, Natural Gas, Base Load
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
200F 400F 5%0F BOof 1000F
A B C D E F

Manganese -- .- -- .- - --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. HEG. NEG. NEG. NEG.

Nickel -- .- -- -- - -
lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. - NEG. NEG. NEG. NEG.

Cadmium -- .- -- -- .- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Chromium -- -- -- -- -- --
lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Copper -- .- -- .. .- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. HEG. NEG. NEG. NEG.

Vanadium -- -- - .- .- -
tb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Selenium - -- -- .- .- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.
Polyorganic pa/Jd (1) 0.48 0.48 0.48 0.48 0.48
Matter Lb/hr 1.07e-03 1.02E-03 9.69E-04 9.13e-04 8.62E-04
TPY 4.T0E-03 4.4TE-03 4, 24E-03 4.00E-03 3.77E-03
Foermaldehyde pg/d (1) 38 38 38 i3 38
Lbshr 8.50E-02 8.07e-02 7.67E-02 7.23E-02 6.82E-02

TPY 3.72E-01 3.54€E-01 3,34e-01 3.1TE-O1 2.99E-01

Note: Multiply by 2.324 to convert picegram/Joule (pg/J) to Lb/10E+12 Btu.

Source; (1) EPA, 1990
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Table A-10. Design Information and Stack Parameters for Mulberry
Cogeneration Facility- GE PG7111(EA), MNQC, Propane, Base Load
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Propane Propane Propane Propane Propane
200F 400F S59oF 80oF 100cF
A B c D E F
General:
Power (kW) 97,670.0 91,%00.0 86,320.0 79,810.0 73,120.0
Heat Rate (Btu/kwh) 10,740.0 10,850.0 10,980.0 11,140.0 11,340.0
Heat Input (mmBtu/shr) 1,049.0 997.1 947.8 889.1 829.2
Fuel Propane (lb/hr) 52,685.9 50,081.1 47,603.9 44 ,655.1 L1,646.4
(cf/hr) 1,104,185 1,049,595 CrT-Tid 935,877 872,822
Fuel:
Heat Content, LMV (Btu/lib) 19,910 19,910 19,910 1¢,910 19,910
(Btuscf) 950 950 950 950 950
CT Exhaust:
volume Flow (acfm) 1,583,507 1,530,580 1,480,793 1,422,861 1,365,207
Volume Flow (scfm) 590,460 565,533 542,204 515,628 489,361
Mass Flow (lb/hr) 2,612,000 2,499,000 2,392,000 2,268,000 2,142,000
Temperature (of) 956 949 982 997 1,013
Moisture (X Vol.) 8.63 8.86 .24 9.97 11.20
Oxygen (X Vol.) 13.1% 13.18 13.16 13.08 12.93
Molecular Weight 28.41 28.38 28.34 28.25 28.11
Water Injected (lb/hr) 53,320 51,160 48,0560 42,440 34,450
HRSG Stack:
Volume Flow (acfm) 760,441 728,338 698,293 664,067 630,238
Temperature (of) 220 220 220 220 220
Diameter (ft) 15.0 15.0 15.0 15.0 15.0
Velocity (ft/sec) .7 68.7 65.9 62.6 59.4
Stack Height (ft) 125 125 125 125 125

Source: General Electric, 1991.
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Table A-11, Maximum Criteria Pollutant Emissions for Mulberry

Cogeneration Facility- GE PG7I11(EA), MNQC, Propane, Base Load

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
200F 400F 590F 800oF 1000F
A B C D E F

Particulate:

Basis, lb/hr (manufacturer) 6.00 6,00 6.00 6.00 6.00

Lb/hr 6.00 6.00 6,00 6.00 6.00

TPY 26.28 26.28 26.28 26.28 26.28
Sul fur Dioxide:

Basis, gr/100 cf 1.0 1.0 1.0 1.0 1.0

Lb/hr 3.15 3.00 2.85 2.67 2.49

PY 13.82 13.13 12.49 1.1 10,92
Nitrogen Oxides:

Basis, ppm* 42.0 2.0 42.0 2.0 42.0

Lb/hr 177.8 169.2 160.6 150.8 140.4

TPY 778.76 741.08 703.32 660,49 615.14
Carbon Monoxide:

Basis, ppmt+ 10.0 10.0 10.0 10.0 10.0

Lbshr 23.5 22.5 21.5 ¢0.2 18.9

TPY 103.01 98.42 93.96 88.64 82.97
VOC's:

Basis, ppm+ 7.0 7.0 7.0 7.0 7.0

Lb/hr 7.06 6.74 6,44 6.07 5.68

TeY 0.9 29.5 28.2 26.6 24.9
Lead:

Basis NA NA NA NA NA

{b/hr NA NA NA NA NA

TPY NA NA NA NA KA

* corrected to 15X 02 dry conditions
+ corrected to dry conditions
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Table A=12. Maximum Other Regulated Pollutant Emissions for Mulberry
Cogeneration Facility- GE PG7111(EA), MNQC, Propane, Base Load
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Ges Natural Gas Natural Gas Natura! Gas Katural Gas
200F 400F 59cF 800of 1000F
A B C D E f

Arsenic -- -- - .- -- .-
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Beryllium -- - -- -- .- --
lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Mercury -- .- - -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG,

Fluoride .- -- .- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.
Suifuric Acid X of $02 5 5 5 5 5
Mist tb/hr 2.54E-01 2.42E-0 2.30e-01 2.156-01 2.01E-01
TPY 1.11E+00 1.046E+00 1.01E+00 9.44E-01 8.80E-01

Sources: EPA, 1988; EPA, 1980
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Table A-13. Maximum Non-Regulated Pollutant Emissions for Mulberry
Cogeneration Facility- GE PG7111(EA), MNQC, Propane, Base Load
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
200F 40oF 59oF 80oF 1000F
A B C D E F

Manganese -- -- -- -- -- -
{b/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Nickel -- -- -- -- .- -
lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. HEG. NEG.

Cadmium -- .. -- .- .- --
Ib/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG., NEG. NEG. NEG.

Chromium -- - .- -- - --
Lb/hr KEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Copper -- - -- .- .- .-
tbshr MEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Vanadium -- -- -- -- -- --
lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG, NEG. NEG.

Selenium -- .- -- -- -- --
(b/hr NEG. NEG. NEG. NEG. MEG.

TPY NEG. NEG. NEG. NEG. NEG.
Polyorganic pa/d (1) 0.48 0.48 0.48 0.48 0.48
Matter lb/hr 1.17e-03 1.11E-03 1.06E-03 9.92E-04 ?.25E-04
TPY 5.138-03 4 BTE-03 4.63E-03 4.34E-03 4 .05E-03
Formaldehyde pg/Jd (1) 38 38 38 .38 38
Lb/hr 9.26E-02 8.B1E-02 8.37E-02 7.85E-02 7.32E-02

TPY 4 .06E-01 3.86E-01 3.6TE-01 3.44E-01 3.21E-01

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Lb/10E+12 Btu.

Source: (1) EPA, 1990
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Table A-14. Design Information and Stack Parameters for Mulberry

Cogeneration Facility- GE PG7111(EA), DLN Option, Distillate Qil, Base Load (Adjustment to Flow)

TABA1418
4/03/92

Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0Gil Fuel 0il Fuel 0il Fuel ofl Fuel 0il
200f 400F 59oF 800F 1000F
A B C D E F
Generatl:
Power (kW) 95,850.0 %0,080.0 84,470.0 77,930.0 71,250.0
Heat Rate (Btu/kwh) 10,760.0 10,870.0 10,990.0 11,150.0 11,350.0
Heat Input (mmBtushr) 1,031.5 979.2 928.3 858.9 808.7
fuel 0il ¢lbshr) 55,604.0 52,785.4 50,044.5 46,842.0 43,595.0
Fuel:
Heat Content,LHV (Btu/lb) 18,550 18,550 18,550 18,550 18,550
CT Exhaust (Adjusted for CO2 plant):
volume Flow {acfm) 1,526,858 1,445,409 1,394,112 1,335,971 1,276,814
Volume Flow (scfm) 558,297 533,317 509,758 483 477 457,056
Adjusted Mass Flow {(b/hr} 2,485,000 2,372,000 2,264,000 2,141,000 2,014,000
Temperature (of) 984 971 984 999 1,015
Moisture (¥ Vol.) 7.53 7.70 B8.03 8.72 9.93
Oxygen (% Vol.) 13.22 13.23 13.23 13.18 13.04
Molecular Weight 28.59 28.57 28.53 28.44 28.30
Mass flow to CO2 plant (lbshr) 120,000 120,000 120,000 120,000 120,000
Mass Flow Adj. (Design/adjusted) 0.954 0.952 0.950 0.947 0.944
HRSG Stack:

Voiume Flow (acfm) 719,019 686,847 656,507 622,659 588,633
Temperature (of) 220 220 220 220 220
Diameter (ft) 15.0 15.0 15.0 15.0 15.0
velocity (ft/sec) 67.8 64.8 61.9 58.7 55.5
Stack Height (ft) 125 125 125 125 125

Source: General Electric, 1991,
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Table A-15. Maximum Criteria Pollutant Emissions for Mulberry
Cogeneration Facility- GE PG7111(EA), DLN Option, Distillate 0il, Base Load (Adjustment to Flow)
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel Oil Fuel 0il Fuel 0il
200f 400F S9oF 80oF 1000F
A B C o] E F
Particulate:
Basis, (bs/hr (manufacturer)} 15.0 15.0 15.0 15.0 15.0
Lb/hr 14.3 14.3 14.2 14.2 14.2
TPY 62.7 62.5 62.4 62.2 62.0
Sulfur Dioxide:
Basis, % sulfur 0.1 0.1 0.1 0.1 0.1
Lb/hr 100.78 95.46 90.30 84.28 78.17
TPY 441.4 4181 395.5 3691 342.4
Nitrogen Oxides:
Basis, ppm* 42.0 42.0 42.0 42.0 42.0
Lb/hr 173.8 164.8 155.7 145.4 134.8
TPY 761.3 721.8 682.0 636.7 590.4
Carbon Monoxide:
Basis, ppm+ 35.0 35.0 35.0 35.0 35.0
Lb/hr 78.8 75 71.5 67.3 62.8
TPY 345.0 329.0 113.3 294.9 275.1
VOC’s:
Basis, ppm+ 10.0 10.0 10.0 10.0 10.0
lbshr 9.65 9.20 8.76 8.25 7.69
TPY 42.2 40.3 38.4 361 33.7
Lead:
Basis, lb/10E+12 Btu 8.9 8.9 8.9 8.9 8.9
Lb/hr B.76E-03 8.29€-03 7.85€-03 7.32e-03 6.792-03
TPY 0.038 0.036 0.034 0.032 0.030

* corrected to 15% 02 dry conditions
+ corrected to dry conditions
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Table A-16, Maximum Other Regulated Pollutant Emissions for Mulberry
Cogeneration Facility- GE PG7111(EA), DLN Option, Distillate Dil, Base Load (Adjustment to Flow)
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
No.2 Oil No.2 0il Ne.2 0il No.2 0fl No.2 Dil
200F 400F S9of 80oF 1000f
A B c - 1] E F
Arsenic Lb/10E+12 Btu (1) 4.2 4.2 4.2 4.2 4.2
th/hr 4.13E-03 3.91E-03 3.70e-03 3.46E-03 3.21E-03
TPY 1.81E-02 1.71E-02 1.62€-02 1.51E-02 1.40E-02
Beryllium Lbf10E+12 Btu (1) 2.5 2.5 2.5 2.5 2.5
Lb/hr 2.46E-03 2.33E-03 2.20€E-03 2.06€E-03 1.91E-03
TRY 1.08€-02 1.02E-02 9.65E-03 9.01E-03 8.36€E-03
Mercury Lb/10E+12 Btu (1) 3 3 3 3 3
Lb/hr 2.95E-03 2.B0E-03 2.64E-03 2.4TE-03 2.29E-03
TPY 1.29e-02 1.22€-02 1.16E-02 1.08E-02 1.00E-02
Fluoride Lb/10E+12 Btu (2) 32.5 32.5 32.5 32.5 32.5
Lb/hr 3.20e-02 3.03e-02 2.87E-02 2.67E-02 2.48E-02
TPY 1.40e-01 1.33e-01 1.25€E-01 1.17E-01 1.09E-01
Sulfuric Acid X of SO2 5 5 5 5 5
Mist {b/hr 8.12E+00 7.69E+00 7.28E+00 6.79E+00 6,30E+00
TPY 3.56E+01 3.37E+01 3.19e+01 2.97e+01 2.76E+01

Sources: (1) EPA, 1990; (2) EPA, 1980
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Table A-17. Maximum Non-Regulated Pollutant Emissions for Mulberry
Cogeneration Facility- GE PG7111(EA), DLN Option, Distillate 0Ofl, Base Load (Adjustment to Flow)
Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
No.2 Oil No.2 Oil No.2 0il No.2 0il No.2 0il
200F 400of 590F B0oF 1000F
A B c D E F
Manganese Llb/10E+12 Btu (1) 6.44 6.44 6.44 6.44 6.44
Lb/hr 6.34E-03 6.00E-03 5.68E-03 $.30£-03 4.92E-Q3
TPY 2.78E-02 2.63E-02 2.49E-02 2.32E-02 2.15E-02
Nickel Lb/10E+12 Btu (1) 170 170 170 170 170
Lb/hr 1.67E-01 1.58E-01 1.50E-01 1,40E-01 1.30E-01
TPY 7.33E-01 6.94E-01 6.56E-01 6.13E-01 5.48E-01
Cadmium Lb/10E+12 Btu (1) 10.5 10.5 10.5 10.5 10.5
tb/hr 1.03E-02 9.79€-03 9.26E-03 8.64E-03 8.01E-03
TPY 4.53E-02 4 29E-02 4,05E-02 3.78e-02 3.51€-02
Chromium {b/10E+12 Btu (1) 47.5 47.5 47.5 47.5 47.5
lb/hr 4.67E-02 4.43E-02 4.19E-02 3.91e-02 3.63E-02
TPY 2.05e-0 1.94E-01 1.83€-01 1.71E-01 1.59€-01
Copper Lb/10E+12 Btu (1) 280 280 280 280 280
\b/hr 2.76E-01 2.61E-01 2.47€-01 2.30e-01 2.14€-01
TPY 1.21E+00 1.14E+00 1.08£+00 1.01E+00 ¢.36E-
vanadium pg/d (1) 30 30 30 30 30
Lbshr 6.86E-02 6.50E-02 6.15E-02 5.74E-02 5.32E-02
TPY 3.00E-01% 2.85E-01 2.69€-01 2.51e-01 2.33e-01
Selenium pa/d (13 10.1 10.1 10.1 10.1 10.1
\b/hr 2.31€-02 2.19€-02 2.07e-02 1.93e-02 1.79e-02
TPY 1.01E-01 %.58E-02 9.06E-02 8.46E-02 7.85€-02
Polyorganic pa/d (1) 0.12 0.12 0.12 0.12 0.12
Matter {b/hr 2.T4E-04 2.60E-04 2.46E-04 2.29e-04 2.13E-04
TPY 1.20E-03 1.14E-03 1.08E-03 1.01E-03 9.326-04
Formaldehyde Lb/10E+12 Btu (1) 405 405 405 405 405
{b/hr 3.98:-01 3.77e-01 3.57e-01 3.33e-01 3.09e-01
TPY 1.75E+00 1.656+00 1.56E+00 1.48E+00 1.35€+00

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Lb/10E+12 Btu.
Source: {1) EPA, 1990



TABA1418
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Table A-18. Maximum Emissions for Additional Mon-Regulated Pollutant
Cogeneration Facility- GE PGF111(EA), DLN Option, Distillate Qil, Base Load (Adjustment to Flow)
pPollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
No.2 0il No.2 0il No.2 0il No.2 Dil No.2 0il
Z0cF 400oF 59oF 80oF 1000F
A B C ] D E F
Antimony pgsd (1) 9.4 9.4 9.4 9.4 9.4
Lb/hr 2.15€-02 2.04E-02 1.93E-02 1.80€-02 1.67E-02
TPY 9.41E-02 8.92E-02 8.44E-02 7.87E-02 7.30E-02
Barium pg/d (1) 8.4 8.4 8.4 B.4 8.4
Lb/hr 1.92€-02 1.82E-02 1.72e-02 1.61E-02 1.49E-02
TPY 8.41E-02 7.97e-02 7.54E-02 7.04E-02 6.53E-02
Colbalt pg/d (1) 3.9 3.9 1.9 3.9 3.9
lb/hr 8.92e-03 8.45E-03 7.99€-03 7.46E-03 6.92E-03
TPY 3.91e-02 3.70E-02 I.%0€E-02 3.27E-02 3.03e-02
Zinc pg/d (1) 294 294 294 294 294
tb/hr 6.72E-01 6.37e-01 6.026-01 5.626-01 5.21E-M
TPY 2.94E+00 2.79E+00 2.64E+00 2.,46E+00 2.28E+00
Chlorine ppm 0.5 0.5 0.5 0.5 0.5
Lb/hr 2.65E-02 2.51E-02 2.38E-02 2.22E-02 2.06E-02
TPY 1.16E-01 1.10E-01 1.04€E-01 9.71E-02 9.01€-02

Note: Multiply by 2.324 to convert picogram/Joule (pg/Jd) to Lb/I0E+12 Btu.
Source: (1) EPA, 1979



TAB1922
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Table A-19. Maximum Emissions for Criteria Poliutants-
Emissions from CT to €02 plant (based on 120,000 Lb/hr steam to CO2)
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel 0il Fuel 0t Fuel 0il
200f 40cF S@oF 800oF 1000F
A B C o] E F
Particulate:
Lb/hr 0.69 0.72 0.76 0.80 0.84
TPY 3.03 3.16 3.3 3.49 3.69
sulfur Dioxide:
ib/hr 4,87 4,83 4.79 4.72 4.66
TPY 21.32 21.15 20,96 20.69 20.40
Nitrogen Oxides:
Ib/hr 8.3¢ 8.34 8.25 8.15 8.03
TPY 36.76 36.52 36.15 35.69 35.18
Carbon Monoxide:
lb/hr 3.80 3.80 3.79 .77 3.74
TPY 16.66 16.64 16.61 16.53 16.39
VOC’s:
Lb/hr 0.47 0.47 0.46 0.46 0.46
TPY 2.04 2.04 2.03 2.02 2.0
Lead:
Lb/hr 4.23E-04 &.20E-04 4. 16E-04 4, 10E-04 4.05E-04
TPY 1.85E-03 1.84E-03 1.82€-03 1.80€-03 1.77E-03
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Table A-20, Maximum Emissions for Other Regulated Pollutants-
Emissions from CT to CO2 plant (based on 120,000 lbshr steam to CO2)

Pol lutant tUnits Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
No.2 0il No.2 0il No.2 0il No.2 Qil No.2 0il

20cF 400F 590F : 800oF 100cF

A B C D E F
Arsenic

Lbshr 2.00E-04 1.988-04 1.96E-04 1.94E-04 1.91E-04

TPY B.T4E-04 8.67E-04 8.60E-04 8.48E-04 8.37E-04

Berytlium

Lb/hr 1.19E-04 1.18€-04 1.17E-04 1.15E-04 1.14E-04

TPY 5.20E-04 5.16E-04 5.12E-04 5.05E-04 4 ,98E-04

Mercury

Lb/hr 1.43E-04 1.41E-04 1.40E-04 1.38E-04 1.36E-04

TPY &.24E-04 6.20E-04 &6.14E-04 6. 06E-04 5.98E-04

Fluoride

Lb/hr 1.54E-03 1.53E-03 1.52€-03 1.50E-03 1.48€-03

TPY &6.76E-03 6.71E-03 6.65E-03 6.56E-03 6.47TE-03

Sulfuric Acid
Mist Lbshr 3.92E-01 3.89E-01 3.86E-01 3.81E-01 3.75E-01
TPY 1.72E+00 1.70E+00 1.69E+00 1.67E+00 1.64E+00




TAB1922
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Table A-21. Maximum Emissions for Non-Regulated Pollutents-
Emissions from CT to CO2 plant (based on 120,000 ib/hr steam to CO2)
Potlutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
No.2 Dil Ne.2 Qil No.2 0il No.2 0il No.2 Oil
200F 400F S9oF B0of 1000f
A B c +] E F
Manganese
tb/hr 3.06E-04 3.04E-04 3.01E-04 2.97E-04 2.93E-04
TPY 1.34E-03 1.33e-03 1.32E-03 1.30e-03 1.28€-03
Nicket
tb/hr 8.08€-03 8.02e-03 7.94€-03 7.B4E-03 7.73E-03
TPY 3.54E-02 3.51E-02 3.48€-02 3.43E-02 3.39e-02
Cadmium
Lb/hr 4.99E-04 4,95E-04 4.91E-04 4 B4LE-04 4. TTE-04
TPY 2.19£-03 2.17e-03 2.15€e-03 2.12E-03 2.09e-03
Chromium
Lb/hr 2.26E-03 2.264E-03 - 2.22E-03 2.19e-03 2.168-03
TPY ¢.89E-03 ?.81E-03 9.72€-03 9.59€-03 9.46E-03
Copper
{b/hr 1.33€E-02 1.32E-02 1.31E-02 1.29E-02 1.27E-02
TPY 5.83€-02 5.7BE-02 5.73E-02 5.66E-02 5.58E-02
Vanadium
Lb/hr 3.31E-03 3.29E-03 3.26€-03 3.22E-03 3.17E-03
TPY 1.45E-02 1.44E-02 1.43E-02 1.41E-02 1.39e-02
Selenium
lbshr 1.126-03 1.11E-03 1.10E-03 1.08€-03 1.07e-03
TPY 4.88€E-03 4,85E-03 4.80E-03 4.T4LE-03 4,68E-03
Polyorganic
Matter lbshr 1.33e-05 1.31E-05 1.30E-05 1.29€-05 1.27E-05
TPY S.80E-05 5.76E-05 5.71E-05 5.63E-05 $.55E-05

Formaldehyde
Lb/hr 1.92E-02 1.91E-02 1.89€-02 1.87€-02 1
TPY 8.43E-02 8.36E-02 8.29E-02 8.18E-02 8.07€-
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Table A-22. Maximum Emissions for Additional Non-Regulated Pollutants-
Emissions from CT to CO2 plant (based on 120,000 Lb/hr steam to CO2)
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
No.2 Dil No.2 0il No.2 Oil No.2 Oil No.2 0il
200F 400F 59aF 800oF 1000F
A B c D E F
Antimony
Lbshe 1.04E-03 1,03E-03 1.02E-03 1.01E-03 9.936-04
TPY 4.556-03 4,51€-03 4. 47E-03 4,41E-03 4.356-03
Barium
Lb/hr 9.28E-04 9.20E-04 9.12E-04 9.00E-04 8.88E-04
TPY 4.06E-03 4.03E-03 4.00E-03 3.94€-03 3.89E-03
Colbalt
Lbshe 4.31E-04 4. 27E-04 4,24E-04 4.1BE-04 4,12E-04
TPY 1.89E-03 1.87€-03 1.B6E-03 1.B3E-03 1.81e-03
Zinc
lb/hr 3.25€-02 3.22€E-02 3.19€-02 3.15e-02 3.11-02
TPY 1.426-M 1.41E-01 1.40E-01 1.38E-01 1.36E-01
Chiorine
Lb/he 1.28E-03 1.27E-03 1.26E-03 1.24E-03 1.23e-03

TPY 5.61E-03 5.57€-03 5.52E-03 5.44E-03 5.37E-03
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Table A-23. Stack Parameters for CO2 Facility (Includes Duct Burner on Natural Gas)

Data Duct Burner Data with Gas Turbine on Oil at Ambient Temperature
20of 40oF S90oF 800F 1000F
A B c ] E F
General:
Power (kW) NA NA NA NA NA
Heat Rate (Btu/kwh) NA NA NA NA NA
Keat Input (mmBtushr) 99.0 99.0 99.0 99.0 99.0
Fuel Natural Gas (lb/hr) 5,128.7 5.128.7 5,128.7 5,128.7 5,128.7
(cf/hr) 104,211 104,211 104,211 104,211 104,211
Fuel:
Heat Content,LHKV (Btu/lb) 19,303 19,303 19,303 19,303 19,303
(Btuscf) 950.0 ©50.0 950.0 950.0 950.0
From CT and Duct Burner Exhaust:
Volume Flow (acfm) 33,235 33,235 33,235 33,235 33,235
votume Flow (scfm) 25,806 25,806 25,806 25,8046 25,806
Mass Flow ((b/hr) * 112,500 112,500 112,500 112,500 112,500
Temperature (of) 220 220 220 220 220
Molecular Weight 28.00 28.00 28.00 28.00 28.00
Amine Absorber Stack:

Volume Flow (acfm) 28,201 28,20 28,201 28,201 28,201
Temperature (of) 117 117 117 "7 117
Diameter (ft) 3.00 3.00 3.00 3.00 3.00
Velocity (ft/sec) 66.5 66.5 66.5 66.5 6.5
Stack Height (ft) 170 170 170 - 170 170

* Based on 120,000 lb/hr from CT; 5,000 ib/hr from duct burner; less 12,500 lb/hr (10 X) due to CO2 removal.
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Table A-24, Maximum Criterie Pollutant Emissions for CO2 Plant (Without Contribution from CT)

Pol lutant Duct Burner Data with Gas Turbine on Qil at Ambient Temperature

20of 400oF 590F 800oF 1000F
A B [ D E F

Particulate:

Basis, lb/MMBtu 0.0 0.01 0.01 0.0 0.01

Lbshr 0.99 0.99 0.99 0.99 0.99

TPY 4.3 4.3 £.3 .3 4.3
Sulfur Dioxide:

Basis, gr $/100 cf 1.0 1.0 1.0 1.0 1.0

Lb/hr 0.30 0.30 0.30 0.30 0.30

TPY 1.3 1.3 1.3 1.3 1.3
Nitrogen Oxides:

Basis, tb/MMBtu 0.16 0.16 0.16 0.16 0.16

Lb/he 15.84 15.84 15.84 15.84 15.84

TPY 69.4 69.4 69.4 89.4 69.4
Carbon Monoxide:

Basis, lb/MMBtu 0.1 0.1 0.1 0.1 0.1

Lb/hr 9.9 9.9 9.9 9.9 9.9

TPY 43.4 43.4 43.4 43.4 43.4
VOCs:

Basis, lb/MMBtu 0.03 0.03 0.03 0.03 0.03

Lb/hr 2.97 2.97 2.97 2.97 2.97

TPY 13.0 13.0 13.0 13.0 13.0
Lead:

Basis, Lb/10E+12 Btu Neg. Neg. Neg. Neg. Neg.

Lbshr 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TPY 0.000 0.000 0.000 0.000 0.000

Note: Additional 5 Llb/hr of PM are emitted due to heat stable salts from amine absorber.
Additional 14.7 lb/hr of VOCs are emitted due to monoethanolamine (as carbon) from amine absorbgr.
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Table A-25. Maximum Other Regulated Pollutant Emissions for £02 Plant (Without Contribution from CT)
Pollutant Units Duct Burner Data with Gas Turbine on 0il at Ambient Temperature
20of 400F 590F 800F 1000F
A B C D E F
Arsenic Ib/10E+12 Btu (1) Neg. Neg. Neg. Neg. Neg.
Ibshr 0.00E+00 0.00E+D0 0.00€+00 0.00e+00 0.00E+00
TPY 0.00E+CQ0 0.00E+00 0.00e+00 0.00E+00 0.00E+00
Beryllium Ib/10E+12 Btu (1) Neg. Neg. Neg. Neg. Neg.
Ib/hr 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TPY 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mercury Lb/10E+12 Btu (1) , Neg, Neg. Neg. Neg. Neg.
Lb/hr 0.00E+0D 0.00E+00 0.00E+00Q 0.00E+00 0.00E+00
TPY 0.00E+00 0.00E+0Q0D 0.00E+00 0.00E+00 0.00E+00
Fluoride b/ 10E+12 Btu (2) Neg. Neg. Neg. Neg. Neg.
lbshr 0.00E+00 0.00E+00 0.00E+0C 0.00E+00 0.00E+00
TPY 0.00E+D0Q 0.00E+00 0.00E+00 0.00E+00 0.C0E+00
Sulfuric Acid X of S02 5 5 5 5 5
Mist ib/hr 2.40E-02 2.40E-02 2.40E-02 2.40E-02 2.40E-02

TPY 1.05E-01 1.05E-01 1.05e-01 1.05E-01 1.05e-01
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Table A-26. Maximum Non-Regulated Pollutant Emissions for CO2 Plant (Without Contribution from CT)
Pollutant Units Duct Burner Data with Gas Turbine on 0il at Ambient Temperature
200F 400F S59oF 80oF . 1000F
A B C 0 E F

Manganese lb/10E+12 Btu (1) Neg. Neg. Neg. Neg. Neg.

Lb/hr {.00E+00 0.00E+00C 0.GOE+D0 0.00E+00 0.00E+00

™Y 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Nickel Lb/10E+12 Btu (1) Neg. Neg. Neg. Neg. Neg.

th/hr 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TPY 0.00E+00 0.00E+00 0.00€+00 0.00£+00 0.00E+00

Cadmium Lb/10E+12 Btu (1) Neg. Neg. Neg. Neg. Neg.

Lb/hr 0.00E+00 0.0CE+00 0.00E+00 0.00E+00 0.00E+00

TPY 0.00E+00 0.0CE+DO 0.00E+00 0.00e+00 0.00E+00

Chromium Lb/10E+12 Btu (1) Neg. Neg. Neg. Neg. Neg.

Lb/hr 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0

TPY 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Copper Lb/10E+12 Btu (1) Neg. Neg. Neg. Neg. Neg.

{b/hr 0.00E+00 0.00e+00 0.00E+00 0.00E+00 0.00E+00

TPY 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Vanadium pg/d (1) Neg. Neg. Neg. Neg. Neg.

Lbshr 0.00E+00 0,00E+G0 0.00£+00 0.00E+00 0,.00E+00

TPY 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00

Selenium pa/d (1) Neg. Neg. Neg. Neg. Neg.

tb/hr 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TPY 0.00E+00 0.00E+00 0.00e+00 0.00E+00 0.00E+00

Polyorganic pa/d (1) 0.48 0.48 0.48 0.48 0.48

Matter Lbshr 1.10E-04 1.10E-04 1.10E-04 1.10E-04 1.10E-04

TPY 4.84E-04 4, B4E-04 4,84E-04 4,84E-04 4 .84E-04

Formaldehyde Lb/10E+12 Btu (1) 38 38 38 38 38
Lbshr 3,76E-03 3.76E-03 3.76E-03 3.76E-03 3.76E-03 - .

TPY 1.65E-02 1.65€-02 1.65€-02 1.65E-02 1.656-02
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Table A-27. Maximum Emissions for Additional Non-Regulated Pollutant for COZ Plant (Without Contribution from CT}

Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Ne.2 0il No.2 0il No.2 0il No.2 0il No.2 0il

200F 400oF 5QcF 800oF 1000F

A B c D E F
Antimony pg/d (1} Neg. Neg. Neg. Neg. Neg.
Lb/hr 0.00e+00 0.00E+0Q0Q 0,00E+00 0.00E+00 0.00E+00
TPY 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Barium pa/Jd (1} Neg. Neg. Neg. Neg. Neg.
Ib/hr 0.00E+00 0.00E+00 0, 00E+00 0.00E+00 0.00E+00
TPY 0.Q0E+00 0.00E+00 0.00E+0Q0 0.00E+00 0.00E+00
Colbalt pa/d (1} Neg. Neg. Neg. Neg. Neg.
\bshr 0.00£+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0
TPY 0.00£+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc pafd (1) Neg. Neg. Neg. Neg. Neg.
Lb/hr 0.00e+00 0.0GE+00 0.00E+00 0.00E+00 0.00e+00
TPY 0.00E+Q0 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chlorine ppm Neg. Neg. Neg. Neg. Neg.
lb/hr 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TPY 0.00E+00 0.00E+00 0.G0oE+Q0 0.00E+00 0.00E+00
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MULBERRY COGENERATION PROJECT
EXAMPLE CALCULATIONS - 20°F CONDITIONS

(On Distillate 0il; All Other Calculations on Spreadsheet are Identical.)

Table A-1: (Note: all other data not calculated but supplied by

Manufacturer)
Heat Input (10° Btu/hr):
Power (kW) x Heat Rate (10%® Btu/kWh)

95,860 x 10,760/10% = 1,031.5 x 10% Btu/hr

Fuel 0il (1b/hr):
Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/lb)

1,031.5 x 10°% + 18,550 = 55,604 lb/hr

Volume Flow (acfm) - See Note A:
V = mRT/PM
2,605,000 1b/hr x 1,545 x (984°F + 460°R) + (28.59 x 2,116.8 1b/ft?)
+ 60(min/hr)

= 1,600,590 acfm

Volume Flow (scfm) - See Note A:
Same as volume flow (acfm) except adjusted for standard temperature of
68°F
2,605,000 1b/hr x 1,545 x (68°F + 460°R) + (28.59 x 2,116.8) + 60

- 585,257 scfm
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Volume Flow from HRSG (acfm):
CT Exhaust adjusted for temperature
1,600,590 (acfm) x (220°F + 460°R) + (984°F + 460°R)

= 753,740 acfm

Velocity (ft/sec):
Volume Flow (ft3/min) + Area (ft?) + 60 sec/min
753,740 ft3/min + 60 + (15.0% + 4 x 3.14159)
= 71.1 ft/sec
!
Table A-2:
Emissions in tons per year; example for particulate:
15 1b/hr x 8,760 hr/yr + 2,000 lb/ton

= 65.7 ton/yr

S0, Emissions--0il (lb/hr)
55,604.0 1b/hr x 0.001 1b S/1b x 2 1b 50,/1b S x 0.95 (emitted as $0;)

= 105.65 1b/hr

50, Emissions--Natural Gas (20°F) (lb/hr):
1,013,429 cf/hr x 1 gr + 7,000 gr/lb x 2 1b SO,/1b S + 100 cf

= 2.9 1b/hr
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NO, Emissions (lb/hr) - See Note B:

42 ppm x [20.9 + 5.9 (1 - 7.53/100) - 13.22] x 2,116.8 1b/ft?
x 1,600,590 ft3/min

X 46 (molecular wgt NO;) x 60 min/hr + [1,545 x (984°F + 460°R)
x 10% (adjust for ppm)]

- 182.2 lb/hr

CO Emissions (lb/hr) - See Note C:

35 ppm x (1 - 7.53/100) x 1,600,590 acfm x 2,116.8 1lb/ftZ x 28
{molecular wgt. of carbon)

X 60 min/hr + (1,545 x (984 + 460) x 10%)

= 82.6 1b/hr

VOC Emissions (lb/hr) - See Note C:

10 ppm x (1-7.53/100) x 1,600,590 acfm x 2,116.8 1b/ft? x 12
(molecular wgt. of carbon)

x 60 min/hr + (1,545 x (984 + 460) x 10°)

- 10.11 1b/hr

Lead Emissions (lb/hr):

8.9 1b/102 Btu x 1,031.5 x 10° Btu/hr = 9.18 x 1079 lb/hr

Table A-3:
H,S50, Mist Emissions (lb/hr):
Based on 5 percent of sulfur converted to acid mist
55,604 lb/hr x 0.001 1b S/1b x 3.06 1b H,50,/1b 5 x 0.05 {converted)

= 8.51 lb/hr
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Tables A-4 and A-5:

EPA emission factor as noted in printout; example for manganese:
1,031.55 (MMBtu) x 6.44 1b/10'2 Btu

= 6.64 x 1073 1b/hr
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NOTE A

Volume is calculated based on ideal gas law:
PV = mRT/M

= pressure = 2116.8 1lb/ft?

= mass flow of gas (1lb/hr)
universal gas constant = 1545
= molecular weight of gas

= temperature (°R)

where:

HE®XBE W
1

NOTE B

NO, is calculated by correcting to 15X 0, dry conditions using ideal gas
law and moisture and 0, conditions.

Oxygen correction:
Viox (152) = Viox bey ¥ 5.9

20.9 - %0, pyy
(From 40 CFR Part 60; Appendix A, Method 20, Equation 20-4)
Viox pry ™ Vwox (151 (20.9 - %0, py) / 5.9
%03 pry = %02 acr / (1 - ZH0) ; %05 per = %0z pry (1 - %H0)
(From Method 20; Equation 20-1)

Viox act ™ VYnox pey (1 - %H;0); (From Method 20; Equaticn 20-1)

Substituting:
VNOX Act ™ VNOX 15% (20.9 - 102 Dry) (1 - ZHZO) / 5.9
= Vnox sty [20.9 - (%03 pee / (1 - ZH0))] (1 - XZH0) / 5.9

- VNOx (15%) [20.9 (1 - ZHZO) - 102) / 5.9

m,mx - PVMHOX = VNO'J: (15%) [20.9 (]. - ZHzo) - 102) * P * MNO’! / (RT * 5.9)

RT




NOTE C
Same as D except only moisture correction is used:
Veo act = Voo by (1 - %H0)

Meo = PVgg actMco / RT
= PV pey (1 - ¥H;0) Mgy / RT
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TABLE 4-1. SUMMARY OF TOXIC POLLUTANT EMIgSION
: FACTORS FOR OIL COMBUSTION

Emission Factor (ib/lO12 Btu)

Pollutant ... Residual 0il Distillate 0il
Arsenic 19 | 4.2
Beryllium 4,2 2.5
Cadmium 15.7 10.5
Chromium _ 21 48
Copper | 280 280
Lead | 28° g.99
Mercury 3.2 3.0
Manganese 26 14
Nickel 1260 170
POM : 8.4° _ 22.5
Formaldehyde 405° : 405°®

8511 emission factors are uncontrolled, and are applicable to oil-fired
boilers and furnaces in all combustion sectors unless otherwise noted.

bThis value.was calculated using all available residual oil data given
in Table 4-35. If the upper end of the range of available data is
excluded when calculating an average value (which could be used in this
table), t&ﬁ average factor for POM from residual oil combustion becomes
4.1 1b/107" BTU.

cApplicable to utility boilers only.
dApplicable to industrial, commercial, and residential boilers.

®The formaldehyde factors are based on very limited and relatively old
data. Consult Table 4-37 and accompanying discussion for more dectailed
information. '

MCH/0Q7
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TABLE 61. COMPARISON OF EXISTING TRACE ELEMEIT EMISSION FACTOR DATA
K1l RESULTS OF CURRENT STUBY OF OLL-FIRED INDUSTRIAL
COHGUSTICN SQURCES, pg/s)

BT S AN LIPS A AT TR Al G PRI BT S A Yt o T L e e ey AR A v et S Y S LA A

Bistillate

oil-(ired boilers

Residual
ofl-fired boilers .

Existing data

txisting data

Current .
study Ref. 42 Ref. 21 Raf. 28

177 156 87 132
1.2 9.1 18 12
3.3 9.5 29 3

229 780 320 1428
0.6G6 0.2 52 6.9
n 23 50 10
29 50 30 21
10 93 64 " 350
- 1.0 2.7 149
83 379 an 453
— 1.9 0.9 1.5
261 213 777 392
1.1 1.0 1.4 1.7
24 tn 297 2384
728 804 964 433
2 7 80 34
— 21 10 25
8655 1610 400 595
366 250 3656 4
33 46 29 66

Current
Element study Ref. 42 Ref. 43
Aluninum (A1) 178 15 250
Arsenic (As) 3.5 1.3 1.5
Gariua {Da) 1.2 8.4 16
Calciuwm (Ca) 75 B4 450
Cadnium (Cd) 1.3 2.5 11
Cobalt (Co) 3.6 2.3 1.0
Chromfua (Cr) 24 36 29
Copper (Cu) 37 205 160
. -
Iron (Fe) 363 245 140
Hercury (lig) - 1.7 1.2
Potass fum (K) 85 ] 230
Lithiuae (L3} 0.5 1:6 1.2
Magnasimn {Hg) - 4T 40 210
flickel (i) 255 12 230
Lead (L) 24 48 42
Mtimony (Sb) - L7 5.7
Sihicor (Si) 735 173 -
Yanadfum (V) 195 30 2.9
Zinc (In) 42 40 110
136

- -
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TABLE 52.

COMPARISON OF TRACE ELEH
OIL-FUELED GAS TURBINES

ENT EMISSICN FACTORS #OR DISTILLATE
AND DISTILLATE OIL ENGINES

Mean Emission Factor, pg/Jd

Distillate 011 Fueled

pistillate 01

.'.{ Y Jrace Element Gas Turbine Reciprocating Engine
";: Aluminum 64 66
g~ Antimony 9.4 12
Arsenic 2.} 2.2
Barium 8.4 14
Beryllium 0.14 G.03
. Boron 28 n
> Bromine 1.8 4.0
" Cadmium 1.8 3.1
_Calcium 330 237
'S Chromium ‘20 26
Cobalt 3.9 5.7
T Copper 578 453
-Iron 256 325
Lead - 25 26
.Magnesium 100 44
) Manganese 145 16
‘Mercury 0.39 0.13
E Molybdenum 3.6 12.5
: Nickel 526. 564
. Phosphorus 127 97
" Potassium 185 179
Selenium 2.3 2.1
Stlicon 575 7 301
Sodium 590 1625
Tin 35 9.1 .
Yanadium 1.9 0.95
- Zinc 295 178
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EPA-450/2-88-00C (
October 1988 :

Toxic Air Pollutant Emission Factors—A
Compilation For Selected Air Toxic
Compounds And Sources

By
Anne A. Pope
Air Quality Management Division
U.S. Environmentai Protection Agency
Research Triangle Park, North Carolina 27711

Patricia A, Cruse
Claire C. Most
. fRadian Corporation
Research Triangle Park, North Carolina 27709

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office Of Air And Radiation

Office OI Air Quality Planning And Standards

Research Triangle Park, Nosth Carolina 27711

October 1988
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APPENDIX B

MSDS FOR FS-1 SOLVENT; AND SCRUBBER VENDOR INFORMATION
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MATERTITAL SAFETY DATA SHEET -
Dow Ghemical U.S5.A.¥ Midland, M1 48874 Energency Phonm: 517-636-~4400

Product Code: 09900 Paga: 1
PRODUCT NAME: GAS/SPEC (R) FS-~1 SOLVENT
Effective Date: 0K/05/89 . Date Printeds 07/01/89 MSDS:001620

I

1. INGREDIENTS: (% w/w, unless otharwice notad)

MonoatHanciamineg cas# 0oo1h1-43-~5 Bfﬁ
Water CASH# 007732-18-5 L%

This document (3 prepared pursuant te the OSHA Kazard
Communication Standerd (29 CFR 1910.1200) . In sddition, other
substancas not 'Hazgrdous' par this 0OSHA Standard may be llated.
Where proprietary ingradient showsg, the [dentity may he made
avallabis as provided In this ¢tandard.

2. PHYSICAL DATA:

BOILING PQINT1 266F, 130C

VAP -PRESS: .k2D psais

VAP DERSITY: Not appiie.

SOL. IN WATER: Complets.

SP. GRAVITY: 1.0

APPEARANCE: Clear blus Tiquid.
OhoR: Amine odor. :
FREEZE POINT: OF, ~13¢C

3. FIRE AND EXPLOSION HAZARD DATA:

“FLASH MOINT: 208F, 98C

METHOD USEl: cocC . .

Mo flash point observed up te boillhg point via Seta Flash CC.
FLAMMABLE LIMITS '

LFL:  Not dater.

UFL: HNot deter.

EXTINGUISHING MEDIAT Water fog, .alcohol foam, CO2, dry chemical.

FIRE & EXPLOSION HAZARDS: Amina vapor. posaibls nltrogsn oxlde. /Q}evc

Coptinued on Page 2)
_ indicwtes & Tradamark of The (Qow Cheamical Company |

# An Opersting Unit of The Dow Chemical Company
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' froduct Code: 09300 Pager 2
{_ PRODUCT NAME: GAS/SPEC (R) FS-1 SOLVENT
Effuctivae Dutat 05/05/89 Datm Printed: 07/01/89 K5DS:001620

3. FIRE AND EXPLOSION HAZARD DATA: (CONTINUED)

Water and foum may cause frothing.

. FIRE~FIGHTING EQUIPMENT: Wear positive pressure self«contained
bresthing apparatus.

4, REACTIVITY DATA: '

STABILITY: (CONDITIONS TO AVOID) Condlitions lhcidant to normai
shipping and handling do not constitute 3 hazardous situntion.

INCORPATIBILITY: (SPECIFIC MATERIALS TO AVOID) Strong oxidizsre.
strong sclids. .

- HAZARDOUS DECOMPOSITION PRODUGTSt PRoesible nltrogen oxldes. This
product shouid not .be stored in aluminum due to possible
discoloration and excessive corrosion snd potentiaml chemical
reaction relaasing .flammable hydrogen gad.

HAZARDOUS POLYMERIZATION: Hil[ nat occur.

Al

S. ENVIRONNENTAL AND DISPOSAL INFORMATION:

ACTION TO TAKE FOR SPILLS/LEAKST Apply abnorbentlmntorlol or
" sand. Shevel Into aanteliner.

DISPOSAL METHOD: Burn in spproved Incinarator in acdordancs with
all local, state and fedaral regulations. Do not dischurge Inte

WATEF WOvironmant.

QCQntinuod on Page 3) -
R) indlcates & Tradsmark of The Oow Chemlicwl Company AR

-

% An Operating Unlt of The Dow Chenlcsl Company p
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' Dow Chemical U.S.A.*  Widland, MI'48674 Epergency Phone: 517-636-4400

" Product Codes 09900 Paga: 3
PRODUCT NAME: GAS/SPEC (R) F5-1 SULVENT _
frfective Dater 05/05/B9 bDate Printadt 07/01/83 HSDS 1001620

§. HEALTH HAZARD DATA:

EYE: Hay cause geovers Irritation wlth carnanl injury which may
result In permEnant Impairment of vislon, even blindncsy.

Vapora may lrritate ayas.

SKIN CONTACT: Short single exposure may cause skln burns.
Glagsified as 00T corropiva.

SKIN ARSORPTION: A slingie prolongad exposure may resulit in the
material balng absorbed In harmful amountc. The LDSO for skin
sbsorption In rabblits 1s approximately 2000 mg/kg.

INGESTION: Single doss oral toxicity is low. Tne oral LDGRO for:
rate In In the 1000 = 2000 mg/kg range. ingextion may ¢uuse

gastrointestinal Irritation or ylcearation and burns of mouth
and throat.

INHALATION: Excecxive axposura may causa liver and kidney injury
and Irritation to upper reapiratory tract.

SYSTEMIC & OTHER EFFECTS: Rofmated sxcassive exposurca MRy cause
livar and kidnay injury. B8irth defects ara unlikely.
Exposures havifig no adverse affects on the mather should have
no sffect on the fetus. In animal studlias gonsathanolamine has
been showm not to interfars with r:productibn. Results of in
vitro (‘testtuna™) mutagentclity tescs moncathsnolamine have

baan negativa,

7. FIRST AID: .
EYESt Immediate and continucus frrigation with flowing watar for .
at least 30 minutes ly lmpergtive. Prompt medical consultation
I esgentiai, .
GKiN: In cake of contact, Immadiately flush skin with planty of
water for st laasst 15 miautes whils removing contaminated

clothing snd shoas. Call a physiclan If Trritation persists.
Wash clothing bafotre reusa. Destroy contaminated shaes a

Continued on Poge k)
R} indicatss a Trademark of The low Ghemical Company )

* An Oporsting Unit of Ths Uow Cheinical Company ' : .

——
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Dow Chemical U.S.A.*  Widland, MI 48674 Energancy Phone: 517-636-4400

Preduct Code: 09900 vagas b
{_ PRODUCT NAME: GAS/SPEC (R) FS5-1 SOLVENT. _
Effective Oztes 05/05/89 Date Printady 07/01/89 H5D8:001620

7. FIRST AYD: (CONTIKUED)

othar Jeather artliclac.

INGESTION: Do not induce vomiting. Give large zmognts of water
or milk it avallable and tranzport to medical faclliity.

INHALATIUN: Removs to frash air [f affects oseur. Consult
a physle¢lan.

NOTE TO.PHYSICIANT The decision of whether to inducs vemiting er
not thouid be made by an sttending physician. Corrosive. Hay
cause strictura. If lavags s parformed, suggast andotracheal
and/or asephagescopic contrel. |f burp is presant, trast as soy
thermal burn, sfter decontamination. Ho specific antldota,
Supportiva care. Tireatmenit bassd on judgment of the physiclan
in romponae te resctions of the patient. .

8. HANDLING PRECAUYIONS:

EXPOSURf GUIDELINE ($) ¢ Ethanolaminer AGGIH TLV and OSHA PEL are
3 ppm TWA, & ppm STEL.

VENTILATION: Controf mirporne concapntrationsg below the exposurs
guidelTnwe. Good gensral ventilation chould ba surficlent fer
most conditlons. Local axhaust veatilation may be necessary for
sols oprraticons. .

)

RESPIRATORY PROTECTIONT Aumospheric lavels ahould he maintained
hulow the exposurs guldaline. When respiratory protsction Is
required for cortain oparations, use an approved alr-purlfyling

respirator, -

SKIN PROTECTION: Use protsctive clothing-limpervious to this
waterial. Selection of specific {tems such as gloves, boots,
spron, or fuli~body sult wil] depend on operation. Safety
shower shoyld ba located in immediats work Arsa. Remove
contaminated elothing immadiataly, wash skin arms with xoap and
watar, snd taundar clothing before reuss. Contemlnated \sather

{Continued on Page §) :
(%) Indicstes & Trademark of The Uow Chesiical Company

* An Qperating Unlt of The Dow Chemical Company

~
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Dow Chemical U.S.A.%  Midland, MI 48674 Emorgancy Phone: 517-G36-4400

Product Code; 09900 Page: §
{ PRODUCT NAME: GAS/SPEC (R) FS5-1 SOLVENT

Effective Datw: 05/05/89 Date Printed: 07/01/89 M50S:001620

8. HANDLING PREGAUTIONS: (CONTINUED)

itemx, asuch as shoas, belts =nd Wetchbenda, should be restoved
and dastroyaed, .

EYE PROTECTION: ‘Usw chamica! gogglies. Waar full-fucs raspirotor
to provent contact with vapars. .

© 9. ADDITIONAL INFORMATION:
REGULATORY REQUIRZMENTSS

SARA HAZARD CATEQORY: This product has been reviewsd

according ta the EPA 'Hazard Categorles' promulgatad undar
. Sections 211 and 312 of the Supsrfund Amandment: snd

Reauthorizution Act of 19B6 (SARA TltTe 111} and s

canslidered, undor appliczble dafihitions, to meet the
following catagoriesy )

A dulgyed hoalth hazard
A fira hazard

SPECIAL PRECAUTIONS TO BE TAKEN N HANDLING AND STORAGE: Prevant
oye and skin conta¢t, Avold breathing vepors. Storage In

aluminum it not recommendad. _ '
MSUS STATUS:s Ravieed Sectlon 8.

(R} indicstes o Tradmsark of The Dow Chemical ' ny
Tha Information Herein f¢ Givan In Good Falth, But No Warranty,

Express Or Implied, (8 Rage. Cansuls The Dow Chamical Company
For Further information.

-

* An Oparating Unit of Ths Dow Chemieal Company

' | (. An fmnediate health harard




I ,m Fisher-Klosterman, Inc.

MPS BULLETIN #6935

MPS—MULTIPLE PURPOSE SCRUBBER

FISHER-KLOSTERMAN’S NEW MPS SCRUBBER SAVES
SPACE, SAVES ENERGY, SAVES MONEY.

" JEFF D. G
RANGE PROCESS EQ




FKI PRESENTS A SINGLE UNIT
THAT DOES THE JOB OF THREE

Fisher-Klosterman, inc. (FKI), a leader
in the custom design, fabrication and
installation of high efficiency poliution
control equipment since 1948 has
recently developed a revolutionary
new approach 1o scrubber system
design that combines the superior
scrubbing technologies of a venturi
scrubber, a cyclonic separator and a
packed tower in a single, compact,
efficient unit. Of course, FKI contin-
ues to be the leader in the design and
manufacturing of these componenis
separately, but I your situation calls
for the removal of the broadest range
of contaminants and pollutants from a
gaseous stream, the new MPS Series
of multiple purpose scrubbers elimi-
nates evarything frem particulates to
gases without the cumbersome need
for three separate and expensive
components. One unit does it all.

Now a single unit can cleanse

PARTICULATE FUMES

« Ash + HF

« Grit « Acids

- Plastics « Formaldehydes
» Chemicals « HCL

» Pharmaceuticals = SO«

« Sand + NO.

» Minerals * NH,

» Metals

easily, efficiently and economically.

FRF MPS Scrubber (above) in fabrication

MPS$ Scrubber {righfibeinginsialied on
hazardous wasle incineration system
{on-sile at major oil spill}

FRP MPS Scrubber {leff} or nuisanee dust
and acid gases

Stainless steel MPS Scrubber (below}in
fabrication




. . . AND DOES IT FOR LESS!

The entire scrubbing operation has
been combined into a single compact
unit eliminating much of the concrete
work, steel fabrication and piping that
add to the cost of other systems.
Therefore, the equipment, installation
and operating costs of the MPS Series
are dramatically reduced.

5 Plus, thanks to a design break-
I through in the cyclonic separa-
S tor, the MPS Series scrubbers
P are significantly smaller than any
comparable, three-unit system.
Because the cyclone chamber has
only 1/2 the cross-sectional area and
only 1/3 the height of other cyclonic
separators, the whole design takes up
less floor space, uses less energy,
requires less maintenance and saves
on operating costs.

And it's a Fisher-Klosterman system,
so it can be custom designed 10 meet
your specific needs. It's the ideal
dsvice for the removal of multiple pol-
lutants at all sorts of job sites, from the
largest chemical and utitities compa-
nies to more modest operations that
couldnt afford such a complete system
until now. It's the MPS Series from
Fisher-Klosterman.




HERE’S HOW IT WORKS

Stage One: The Venturi Scrubber

The first step in eliminating multiple
pollutants from a gaseous stream is to
remove the dust and cther particulate
from the gas. This is done by acceler-
ating the dust-laden gas through a
narrow-throat venturi, where liquid is
injected into the stream. The resulting
turbulence causes the liquid droplets
to collide with the particles. These
particles adhere to the liquid, so that
they may be eftectively separated
from the gas stream in the next stage
of the process.

Stage Two: The Cyclonic Sebarator

This stage of the process utilizes a
high speed vortex to separate the
particle-laden fliquid droplets from the
gaseous stream. The force of the
vortex sends the heavier droplets out
against the walls of the cyclone cham
ber, where thaey form a liquid film that
flows down and out of the chamber
through two drains. At the same time
the lighter gas is sent out the top of
the chamber and on to the third stage

of the process.




Stage Three: The Packed Tower

Also known as a packed bed scrub-
ber, the packed tower removes any
gaseous pollutant from the stream by
contacting the contaminated gas with
a scrubbing liquor that absorbs the
contaminant into the liquid film. In
order {o increase the total surface
area of the liquor so that it absorbs

\\\\\__\{‘; ll“-d R more .oon.laminanl gas, a packing
N ’ . 4l material fills the tower. The gas is
N;\\\ g’b//:.«,sf;\“s.

e %
,: 5@{"’&’ / - : B forced to work its way slowly upa

o

. % f {
TN % -
) . a\\ J tortuous route to the top of the

g'%§£€ é@%‘\ﬁ ?" 7] tower, all the while contacting the

ottt scrubbing liquor on its way down.
ARAIE L The result is a clean gas stream
exiting the system free of particulate
and gaseous contaminants.

¥ J N ¥
//' 3 The packing material is the secretto a
A Ak truly efficient packed tower. Packing
materials are quite diverse with many
/ different shapes, sizes and materials

A O, e

h ‘\‘\& ' \ ‘ Y of construction. Factors to be con-

g/'\ \ Vo Y \ sidered when choosing a packing are
i \\%y R efficiency of absorption, chemical
EA % compatibility with the contaminant gas

IHINCH D N and scrubbing liquor, ease of mainte-

S X .
PO OAND nance and cost. Engineers at FKI

will select the packing best suited to
your specific needs.




THE FISHER-KLOSTERMAN
STORY: PRODUCT INNOVATION,
SERVICE AND PERFORMANGE

Particulate poliution takes many forms,
and no two applications are just alike.
That's why plant operators and engi-
neers often turn to Fisher-Klosterman.
Wae've built a special niche in our
indusiry as an experienced, innovative

" supplier of pollution control equipment

for custom applications.

Wae're not a new firm — we've been
custom designing and fabricating pol-
lution control equipment since 1948,
Most jobs involve the following steps:

1. First, we help identify and quantify
your needs through test sampling and
laboratory analysis.

2. Next, we make equipment recom-
mendations and provide cost esli-
mates.

3. Then we custom design and fabri-
cate the system.

4, We can provide field and/or
engingering supervision, tum-key
installation, system start-up, calibra-
tion and check out as well. Figher-
Klosterman systems and equipment
are available for a variety of applica-
tions including:

* in-plant environmental improvement
» gir pollution control

+ pneumatic conveying

= product classification

* product recovery

= waste or scrap disposal

* processing equipment

All of our services and products are
backed by an unequivocal warranty
covering quality of materials and work-
manship, and performance according
to specifications.




TELL US ABOUT YOUR NEEDS

We can help you select the right scrubber for your application — that's one of
our customer services. But we will need help from you. Please provide us with
the following information:

Gas conditions at collector inlet:

1. Volume (ACFM)

2. Pressure (PSIG or PSIA)

3. Temperature given in °F or °C

4. Moisture content — specify by weight or volume

5. Attach gas analysis if other than air — specify by weight or by volume

Dust conditions at inlet:

1. Mentity or origin

2. Particulate specific gravity or density

3. Bulk density in Ibs./cu. fi.

4. Type of material: corrosive, abrasive, slicky, explosive, toxic

5. Dust load (Ib./hr. or grain/ACF)

6. Attached aerodynamic particle size distribution

7. Method of particle size distribution determination

Collector information:

1. Required collection efficiency

(List by comaminant}

2. Fan on inlet or outlet side of collector

3. Maximum allowable pressure drop given in “ w.c.

4. Materials of construction

5. Design pressure

6. Physical space/size restrictions

If you are unable to determine the aerodynamic particle size distribution
(APSD), we will be glad to analyze a sample for you. A stack test may be
required if you have difficulty collecting the above data. This test measures gas
propenties, the dust loading and APSD at the scrubber's installation point.



IF YOU’D LIKE HELP IN DETERMINING YOUR NEEDS OR MORE
INFORMATION ABOUT OUR PRODUCTS, WRITE OR GIVE US A CALL.
THERE’S A FISHER-KLOSTERMAN REPRESENTATIVE NEAR YOU.

AP

i

Fisher-Kiosterman, Inc.
P.O. Box 11190
Louisville, KY 40251-0190
Phone: (502) 776-1505
Fax: (502) 774-4157

-----“---f--

ALABAMA

Brownlee-Morrow Engineering
Company, Inc.

Birmingham, AL (205) 991-7222
Decatur, GA (205) 355-2613
Mobile, AL (205} 666-7867

ARIZONA

Viking Environmental Services
Co,, Inc.

Scoftsdale, AZ (602) 951-4092

CALIFORNIA

Northern

Environmental Industrial
Products, Inc.

San Francisco, CA (415) 9646161
Southern

Allen H. Jones Company

Los Angeles, CA (818) 246-3619

COLORADO
Airpro, Inc,
Denver, CO (303) 458-8333

CONNECTICUT

Mauset Englneering

& Equipment, Inc.
Thompson, CT (203) 928-0093
Boston, MA (617) 259-0160

DELAWARE

Parent & Kirkbride, Inc.
Collingswood, NJ (609) 858-4600

DISTRICT OF COLUMBIA
McCalfray Company
Baltimore, MD (301) 889-7224

FLORIDA
Range Process Equipment Co.
Apallo Beach, FL (813) 645-3665

GEORGIA
Air Technlques, Inc.
Marietta, GA (404) 977-7090

IDAHD

Northern
Thurlow-Collins, Inc.
Seattle, WA (206) 771-5904

1LLINOIS

Northern

Controlled Environment Company

Chicago, IL (312) 465-8855
274-2620

Southern

The J. W. Thompson Caompany

5t. Louis, MO (314) 776-0024

INDIAKA

Northern

Mallard Equipment Sales, inc.
Datroit, MI {313) 887-5709
Southern

Ritchle Industrial Marketlng, Inc.
Louisville, KY (502} 451-1399
10WA

Air Equipment Sales Inc.
Bettendort, 1A (319) 359-0333
KANSAS

The J. W. Thompson Company
Kansas City, KS {913) 341-7210

KENTUCKY
Ritchie Industrial Marketing, Inc.
Louisville, KY (502) 451-1399

LOUVISIANA
Ran-Le Associates, inc.
New Orleans, LA (504) 626-1000

MAINE

Nausel Engineering

& Equipment, Inc.

Boston, MA (617) 259-0160

MARYLAND
McCatfray Company
Baltimore, MD {301) 889-7224

MASSACHUSETTS

Nauset Engineering

& Equipment, lnc.

Boston, MA (617} 259-0160

MICHIGAN

Southeastern

Mallard Equipment Sales, inc.
Detroit, MI {313) 887-5709
Upper Peninsula

Controlled Environment, Ltd.
Waukesha, W (414) 547-0662

MINNESOTA
Terrair Environmental Co.
Shakopee, MN (612) 496-1244

MISSISSIPPI

Southemn

Ran-Le Assoclates, Inc.

New Qrleans, LA {504) 626-1000

MISSOURL
The J. W. Thompson Company
51 Louis, MO (314) 776-0024

NEBRASKA
Alr Equipment Sales Inc.
Bettandor, IA (319) 359-0333

NEVADA

Western

Environmental Industrial
Products, Inc.

San Francisco, CA (415) 964-6161

HEW HAMPSHIRE

Nauset Engineering

& Equipment, Inc.

Boston, MA (617) 259-0160

NEW JERSEY

Northern

Long Island Machinery Sales
Corp.

Jamesburg, NJ (609) 655-4958
Southern

Parent & Kirkbride, Inc.
Collingswood, NJ (609) 858-4600

NEW MEXICO
Viking Sales Company, Inc.
Albuquerque, NM (505) 291-0200

NEW YORX

Eastern

Long Island Machinery Sales
Corp,

Jamesburg, NJ {609] 555-4958

Western
Poly Sales, Inc.
Rochester, NY (716) 288-2110

NORTH CAROLINA

Stone & Company, Inc.

Clover, SC (803) 831-2141
831-2142

Fayetteville, NC (919) 433-2295

NORTH DAKOTA
Terralir Environmental Co.
Shakopee, MN (612) 496-1244

oHi0

Northern

Donald R, Nettis Company
Cleveland, OH {216} 765-0789
Southern

Rltchie industrial Marketing, Inc.
Cincinnati, OH (513} 474-3077

OREGDN
Thurlow-Collins, In¢.
Seattle, WA (206) 771-5904

PENNSYLVANIA

Eastern

Mutimer Central

Wyomissing, PA (215) 678-6210
Western

R. M. Benney Technlcal Sales, Inc.
Waexford, PA (412) 935-0150
Phlladelphia Area

Parent & Kirkbride, Inc.
Collingswood, NJ (609) 858-4600

RHODE [SLAKD

Nauset Engineering

& Equipment, lnec.

Boston, MA {617) 259-0160

SOUTH CAROLINA

Stone & Company, Inc.

Clover, SC (803) 831-2141
831-2142

Mauldin, SC {803} 234-7931

SOUTH DAKOTA
Air Equipment Sales Inc.
Bettendorf, 1A (319) 359-0333

TENRESSEE

Alrsystem Sales, inc.
Nashville, TN (615) 373-0039
Memphis, TN (301) 373-6428

TEXAS

Northern

Spetry & Assoclates, Inc.

Daltas, TX (17} 8611791
B61-1801

Southern

Ran-Le Associates, Inc.

Houston, TX {713) 821-7348

Panhandle

Ran-Le Associates, Inc.

Adington, TX (817) 261-6087

UTAH

Spec Engineering Sales Company

Sandy, UT (801) 572-2919

VERMONT

Nauset Englneering

& Equipment, Inc.

Boston, MA (617) 259-0160

VIRGINIA

Process & Utllity Corporation
Richmond, VA (804) 346-0926
WASHINGTON

Thurlow-Coliins, Inc.

Seattle, WA (206) 771-5904

WEST VIAGINIA
RB. M. Benney Technical Sals, Inc.
Wexford, PA {412) 935-0150

WISCONSIN

Eastern

Controlled Environment, Lid.
Waukesha, W1 (414) 547-0662
Western

Terrair Environmental Co.
Shakopes, MN {612) 406-1244

CANADA

ALBERTA
Bisco
Calgary, AB (403) 243-1440

BRITISH COLUMBIA
Air System Suppiles
Bumaby, BC (604) 254-8281

MANITOBA

Blsco

Thunder Bay, ON
(807) 623-5551

ONTARIO
Shadrack Engineering (1876) Ltd.
Scarborough, ON {418) 283-3100

QUEBEC
Raycon Controlg, Inc,
St. Laurent. PQ (514} 334-0921

SASKATCHEWAN
Bisco

Thunder Bay, ON
(807) 623-5551

SOUTH AMERICA

ARGENTINA

Catalist S.A.C.L
Buenos Aires, Argentina
54-1-656-0805

CHILE

lngam S.A.

Santiago. Chile
56-2-223.1872
COLOMBIA
Flsher-Klosterman Regional Otfice
Bogota. Colombia
57-1-215-3280
VENETUELA

Morety Cia., S.A.
Caracas, Venazueia
58-2-564-0178 / 0668

INDIA

Ushamil Pvi. Lid.
New Deln
91:11-543-1404
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W.W. Sly Manufactures

Two Types of Scrubbers...

Impinjet®

Impinjet® Scrubbers Cool, Clean and
Absorb Odors, Vapors and Gases. The
Impinjet Scrubber removes materials
such as odors, vapors or gases suspended
in gas streams, as well as larger particles.

Rugged and uncomplicated in design,
Imfpinjct Scrubbers offer the highest
efficiency available'in modern gas
scrubbers removing gases, odors and
vapors. Engineered to provide minimiomn
pressure drop, the scrubber operates with
resultant lower power requirements.

Attractive benefits follow—thoroughly

efficient gas cleaning and cooling with
reduced operating costs.

Efficiencies/in excess of 99% can be
realized on -most types of dust or gases.

* Impinjet Scrubber capacities range from

200 to over 1,000,000 CFM. Depending
upon application, water requirements
from less than 11z GPM per 1,000 CFM to

a typical 3 GPM per 1,000 CFM.

Unique flexibility is furnished by Impinjet
Scrubbers. Made with the future in mind,
additional stages can be added to existing
installations to handle tomorrow’s effi-
ciency requirements—without increasing
liquid consumption. No need to buy
complete néw units.

Venturi

Venturi Scrubbers Efficiently Collect Fine
Particulate and Liquid Mists

The Sly Venturi Scrubber uses the
differential between high velocity gases
and free-flowing water to create droplets
which entrap contaminants, hold them in
suspension and deliver them as a highly
concentrated slurry. The Sly Venturi
Scrubber offers more advantages in
separating and recovering liquid mists
and ultra-fine particulate than other gas
cleaning methods.

See pages 12-15 for more Venturi information.

Standard Impinjet Efficiency@
Pressure Drop of 1-¥2” per Stage

% e

%%

%

2%

0%

8% |5

6% . :

12 s 1t
Particle Size-Micron
Selecting the Right Collector
. 11T
Clom
Callecior
(See Catiop 6C)
sy
iminjet
Sorubbes
Sy
Veotur
Serubber
(See page 12)
Packed Gas
Tower Absorbers
Dry
Cycione
Collector
Typicat
Ty
L B ] ]
Gas Molecules
L 11 L1l
.ol K1) a1 1.0

Particle Size, Microns



Advantages of the Sly Impinjet’ 3 -

1.} High absorption efficiency for
gases, odors and vapors.
Experis agree that plate towers
have the ability of removing
gaseous pollutants to any
desired concentration if a

achieved at a low pressure
drop.

Both particle collection and
absorption of gases, odors,
vapors, etc. can be done at the

the gas stream as it gains heat. Scrubbers also
recover waste heat. Heat from dryers and other
processes that would normally be lost out of
exhaust stacks is used to heat water being fed to the
scrubber almost to the wet bulb temperature of the

4.

same time. inlet gas. For cooling and condensing and for heat
sufficient number of plates is < recovery the scrubber is capable of handling liquid
used. This means high mass 5 ![:/ll-g‘lltilg‘l;:i.stages can be rates of over 30 GPM per 1,000 CFM instead of the

transfer rates can be achieved.
Plate columns are
preferable to

* packed towers
whenever a large

6.} Can be built in usual 2 to 3 GPM per 1,000 CFM.

large sizes. Available
in standard sizes.

7.} No moving

Operating Principles
The gas passes up through the openings in the
perforated plates {trays} which hold a of liquid.

number of parts to maintain. The secret is in the scrubber's design which uses an
transfer units or 8.) Extensive impingement baffle above each individual hole.
theoretical stages experience with It is & modified sieve plate scrubber using flooded
are fequ"'ed_- many applications perforated plates with an impingement baffle over
2.} High collection available. each hole. Over 4,750 holes/sq. ft.
efficiency for 0 = 9.) Need less Gas velocities of 60 to 75 feet/second through the
particles 1 Sl sage No. 190 Imoiel Serubeer 2 scrubbing fluid than  pojes result in thousands of jets which atomize the
:::_li’;?’;n Size N staiens S, venls Kin fan. m“ng‘ef but liguid into droplets on the order of 100 microns/
ger. tead and zinc ore. The unit operales at  SCTUDODCTS, Dk can diameter to clean the contaminated gas. This
3.) These high 20,000 CFM and a temperature of 200°F. Liq- handle higher liquid  eptraps the particles in the scrubbing liquid. Bach
efficiencies are consumption requirement is 60 GPM. :ates than packed jet aspirates liquid from the blanket of scrubbing
OwWers.

fluid and results in a wetted target surface on the
baffle which is located just above the point of
maximum velocity [vena contracta). This intimate
gas liquid contact results in the maximum collec-
tion efficiency for particles and droplets as well as
absorption {mass transfer] of gases, odors and
vapors. When used for absorption, low outlet
emissions can be achieved since at the top stage the
fresh incoming scrubbing liquid
contacts the air with the lowest
concentration of contaminant after
it passes through the lower stage or
stages. Like all plate or tray type
scrubbers, the Sly Impinjet Gas
Scrubber is able to reduce gaseous
pollutants to any desired concentra-
tion if a sufficient number of plate
stages is used.

10.) They can handle volume
changes better than packed
towers.

They can handle high
temperatures and temperature
fluctuations. Cooling coils can
be installed if
heat of solution
requires it.
Cannot
channel’ like
packed towers.
One plate is the
equivalent of up
to 8 feet of
packing.

. 5S¢

11.)

12.)

13.)

Cooling and
Condensing

mately 90% can be
achieved. The outlet
gas can be cooled to

[+ ]
Stoker Fiyash less than 5°F above

solvents such as

Iﬁmlzed Flyash
urgical Dusl
e ———————

alcohols, pentane,
hexane, acetone,

Prosprare Rock Oust ethylene glycol,

chloroform, etc. are
recovered from inert

For these applications
(heat transfer] thermal
effictencies of approxi-

the temperature of the
incoming liquid. Often

Single stage units can be used wherever
high efficiency at moderate temperatures is
Itre"::uuinad'.‘ One stage (nﬁla!e or u?gnb m a
rough cleaning and cooling job, g
codes on many appkcations.
Mutti-stage units give a wide range of
usefulness on high temperature
applications, chemical absorption and
where extremely high efficiency is needed.

It is the tiny droplets, not the wetted
baffles which are effective in
collecting. Based on inertial impac-
tion at 75 ft/sec for 1 micron sized
particles with a specific gravity of
2.7, the efficiency of the 100 micron
droplets is 80% but only 3% for the
wetted target.

[t is important to remember that the
intimate conltact of the gases and
fine mist at the impingement baffle
plates (trays, stages] results in very
efficient a) cooling, b) absorption of
gases, odors and vapors and c)
collection of particles and mists.

An important feature of the
particular design of scrubber is its

Oust gas streams such as freedom from pluggage in spite of
T nitrogen or carbon the small holes. The conlinuous
- dioxide. Chilled ‘ violenl agitation of the blanket of
solvent is used as T .y - l oot 10 i 2 scrubbing fluid prevents settling of
l— i ; fwo slage impinjet bein 0 site i
Groung Limestone dircct contact 2 lid bed coal tryer 180.08%'% e 3t p{ir'llclcs and flushes them away.
-l Talc condensing liquid and  150°. This is one of ringteen Sly Scrubbers Sty’s extensive expericnce with

wd 111

|

L1t [

I )

100 1000

removes the heat from

50id to the same coal company.

substances like clay prove this.
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¢ How The impinjet

; Operates

. Access Door - permits

. Impingement Baffle

. Access Door - for spray / '

Scrubber Qutlet - to fan,
if suction system. To
exhaust stack, if blow-in.

Fixed Blade Mist
Eliminator - assures
droplet-free air to process
or atmosphere.

inspection of plates.
Peepholes and quick
opening doors are
available as options.

Liquid Supply and Weir———"""
{dam) - adjustable weir
provides uniform liquid
flow to plates. Recircu-
lated slurries may be used
if concentration does not
exceed 10% by weight.
Average flow 1-2 GPM/
1000 CFM.

Plates - create interaction
of gas stream and liquid.
Additional plates {trays,
stages) provide increased
efficiency.

inspection and
maintenance.



7. Plate Discharge and

. Spray Section - for cooling

. Liquid Spray Inlet - uses

. Gas Inlet - if suction job,

Drain - directs slurry to
bottom of scrubber for
removal. Non-clogging
seal prevents short
circuiting of gas.

and entrapment of larger
icles. Spray washes
pu?ll;:lher side %f plate and
walls to prevent material
build-up. Sprays are non-
clogging. Recirculated
liquid may be used if
particle sizes contained
are below 3/32 inches.

approximately 0.5to 1
GPM/1,000 CFM at 20
PSIG. Liquid con-
sumption is greater if
cooling of gas is required.
{Combining liquid
utilized by liquid supply
{No. 4] and spray inlet
(No. 9} provides total
liquid flow.)

Impinjet is actually two
scrubbers in one. The spray
section cools and humidifies
entering gas while simultaneously
removing larger particulate
matter. In addition, the under-
plate spray action keeps the plate
and walls clean and prevents
build-up.._

design:

and

from process; if pressure, o ‘
from blow-in fan. Actual scrubbing is accomplished
by the jet action of
gas in the liquid,
produced by the
uniquely designed
impingement baffle
plate. This turbulent
effect assures
thorough wetting of
particles. Impinge-
ment baffle plates are
generally made of
various stainless
steels, but can also
be fabricated from
plastics and other
materials.

Venturi EHect resulls in turbulent interaction
of Wquid and dirt laden gas flowing through
perforated plate and sinking wetted
a_nmri:?emgnl battle grid. {Each hole has an
individua! impingement surface}. Minute
liquid droplels are formed which entrap
suspended mafter in gas. Din carrying
droplets mix wath water Flowsng across
balfles for ultimate dispasal through drain,
Cleaned gas passes smo rms! elrminatoe lor
efuen 1o process or almasphere

Two factors create the

_ Impingement Baffle Plate
Assures Thorough Scrubhing

high efficiency found in our impingement plate

1. the formation of a great number of
minute droplets of liquid at plate orifices,

2. the high velocity, relative to the minute
droplets, at which dust particles enter the
orifices. (Few scrubbers have both high
relative velocities and form minute

droplets which in combination
give the highest efficiency
possible at any given pressure
drop.}

Greater particle collection
efficiency is attainable by
increasing relative velocity
{higher pressure drop). The net
effect is an improvement in the
relative velocity of dust and
liquid droplets, intensifying the
entrapment of dust particles by
the liguid medium. This same
principle is highly effective in
gas cooling wherein high
relative velocity and small
droplet size assures intimate
contact.
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i Impinjet’
1 Scrubher Selection

For standard applications, Impinjet Scrubbers as
shown in the chart below, are furnished with
stainless steel type 304 baffle plates; 3/16-inch
mild steel shell; all internal sprays and piping;
mist eliminator; inspection doors and inlet and
outlet flanges.

Coated mild steel, stainless steel, PVC, Poly-
propylene and FRP are all available for special
chemical applications fsee chart on page 7).

Complete or ial; alloy construction or capa-
cities larger tE:rrlt tabulated below are engineered
to your specific reguirements. Consult your Sly
representative or directly contact the factory.

Single
Stage

Volume Correction
{use to determine outlet volume}
S00°F 450° 400% 350°  300°  250° 225% 200°

i

Volume Correction
Converting inlet volume to outlet volume is

. necessary in sizing scrubber capacities. Inlet 2 e

volume and inlet moisture content are either
known or must be assumed from the application. E
The chart reflects the Volume Correction Factor 208
needed to determine outlet volume by reading
down from the intersection of inlet moisture and
its temperature in °F. Inlet Volume x Correction
Factor = Qutlet Volume.

15

Example: Given Inlet Volume at 6000 CFM and
Inlet Moisture at 0.10 #H,0/#Dry Air @
300°F., chart shows Correction ?;ctor of 0.83.
Inlet Volume, 6000 CFM x Correction Factor, &
0.83 = Qutlet Volume of 4980 CFM. '

Size Impinjet Scrubber for 4980 CFM. In this

Inlet Moisture #H,0/# Dry Air

case, you would select a 4°0” diameter scrubber. o
70 75 80 85 90 S5 1.00
Volume Correction Factor
Single Dimensions
Over- Maly Iniel . Cuthet
¥ - Straight - A . Water Fange .. Fange
1 Impinjel §lds Helght fniet Inlet Oh. - Dia.
Numter A ) [ ] £ F
115 54 6 4 1y ki [ Fad
120 56" 6 9" 15 35" LY 5
125 59" L 1 37 0 "
130 3 78" 1" g~ 39" o LU
135 [ B 2" 1" 3" e 13
140 6% 87 F R & I a 15
145 i g1 2y ey e "7
150 13" 910" ry 43 e 1
155 76" 10" 3" 25" a5 e 11
160 79" 109" 8 s 70 22
165 8- "y 210 ¥10° 2 e
BT 8 10 L 51 i 26
175 86" 23 3" 5 6 28
e 99 w3 - 5 6" Fol o 0
185 99" 313" &0 6 0* 210~ yo
190 10 w5 ¢y 6 3 o 3 2=
185 10%* 15 2 A 6 8" ¥ LI Y]
3 100 109" 15 8 e &1- 30 2 37
3 105 11g- % 1" 5 2 e 30°xY 6° Ty
4 110 ne" 16°10" 5 g e 30°K310° 3=
4 115 130¢ 18 7 6 0 w0 307k’ 2 -
K 120 137+ 191" § " &3 3074’ 6° £as
4 1125 136" 19 7" 66" 8 6 305 0" &6
AT 1130 139- 201" [ 8 9" 3085 4 4 g
4 135 o 2 6 ro 3 0 30745 10" 10
4 1140 e 2o raI 9 3 308 4- $ 0




&

Water Requirements Density Correction
{Fresh or Recirculated}

o

v

Pressure Drop @ 70°E

'

S ——
s
ONE STAGE 3.0 4.25
TWO STAGE 45 64
. THREE STAGE 6.0 85
. 10 15 20 2§
Water Requicements—Gal./1000 CFM (inlet}

To use chart, the following inlet Outlet density is required in order to Pressure drop is an important considerationin

conditions must be known or size exhaust equipment—ductwork and  evaluating the efficiency expected of a scrubber in

assumed—temperature, moisture fans. At the intersection of inlet a given application and in fan, drive and motor.
content, dust load and volume. temperature and inlet moisture lineg on  When high efficiency is required, the use of

{1) Spray Water Requirements [at 20 chart, read down to find outlet density.  additional stages provides a corresponding increase
psig} - apply inlet temperature and Example: Given (1) an inlet in pressure drop.
inlet moisture to chart; find inter- temperature of 300°F. and (2] inlet The above chart shows standard pressure drop in
section of the two values, read moisture content of 0.10 #H,0/#, the inches, w.g., across scrubber for 1 stage, 2 stages
down to find Gals./1000 CFM. chart reflects an outlet density of .0615  and 3 stages.

(2) Plate Water Requirements (at free #/Cu. Ft. To correct pressure drop to operating conditions,
flow] is found by applying inlet multiply standard pressure drop by the ratio of
dust load to average constcxlm tion outlet d¥:nsity to standard density.
curve; at intersection, read down to Example: Using .0615 #/Cu. Pt. Dry Air from
find Gﬂlfj 1000 ?FM- Density Correction example and the 1 stage averag:

Example: Given an inlet temperature capacity pressure drop of 3" at 70°F. (gdensity .075)

of 300°F., inlet moisture content of the operating pressure drop is: 3" H,O x .0615/.075

0.10 #H,0M{Dry Air, 7 Grains/Cu. Ft. = 2.46 inches, w.g.

inlet dust load and inlet volume of

6000 CFM..:

Spréy Water Requirements (1} = 1.20

als/1000 CFM x 6000 = 7.20 GFM
@ 20 psi

Plate Water%{ uirements (2) = 1.70
Gals./1000 CFM x 6000 = 10.20
GPM @ Free Flow

Total Water Requirements = 17.40
GPM

TWO STAGE DIMENSIONS THREE STAGE DIMENSIONS

Stralght o bl Vot Fange P . i il Ve - Qude
Impinjel Sids Helght Inlet Intet Dla. m:". fmplnjet Sldy Helght Inlet Inlat “U‘I‘a.'. leﬁ.". )
Humber A ) ¢ 0 F Number A B [ D £ E- -
a4 [ 13 g 6 b g4 0 4 "3 3 6" 7
76" 8 9 105 5 5" B a8 %" W e 5 75 8 [
79 92 b 57 10" 1* a9 1m 2 1 - 10~ ihd
L3 9 8 19 5 9" o 11 100" LIS o FAR T o 14
83" 10 2 1 Rtk " "3 103 122 " " "2 1
. 86" w7 21" 6 1" bR I 5" 106 Al 2 [ 14~ 1° 5
[ >4 11 3 6 3" 1 6" L 109" Lk Fal o &3 16" "
i 110" 2 g 3 - g 113 31e” 2 & 17 19"
96" 12 3 2 5 6 5 1y 1 116" w3 F - [ e bl
99 129 T 6 8 o e 1197 w9 re [ o H
wo 13 210~ 610" > 2 FA 1r3 15 3 2 LRl Fa o 24"
103~ 1310 i1 - 24 26" 129 15107 IR 91~ Folt o 2 &
106" W3 I3 3 e e 2% 1% 3" - L 6 e
13 15° 3° ¥ 6 e b o Fali 13y 17 ¥ 6" F o 1
1ne 151" Ll L3 byl o 29 7 40 wor 10 yo
129" 16* 5 43 [ 0 32 140 10 5 43 10 3 ¥ o 2
126 17 2 LA & 8 e 34 146 1§ 2* L o Wwoa y 2 ¥4
29 17 8 &9 o 30T 2 3 I 1y 1% 8 - 0117 A0y 2 e
130" 18 1 yr 92" 30°x¥ 6~ ¥ 9 [Lyrel 21 § 2° 1 2= J0"F’ 67 ¥y
136 1810 5 6" 9 6 10°x3 W0 In 15%- 210~ 5 §- 1 6 A0 310" n-
1570° w7 6 0° 10 0 3074’ 2 LI o oo & 0 2o 307k’ 27 -
159 211 & 3" 190 3 J0~x4' 6" 44" 17 21~ &3 Y 3074’ 6 44
156 AR b [ 10 6 30 xb ¢ 4 6" 176" 7 6 6" 12 §° A0S 0 {6
15'9* F2A & 9" 9" 30~x5" 4* 4 g 1" P 6" 9= 12 9= 10xs" 4 18"
160 2 6 g~ " o 307510 410" 189~ 4 6* FAl 130 30 e5n10" 10
63 22 0 A " j IO w6 4" 50" w3 %0 i3 133 306" 4 50
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The Impinjet” Is Available

Three Ways

to Fit Your Dust or

Fume Prohlems

Sly makes the Impinjet Scrubber in different
configurations to meet different installation
space problems. Each shape, however, contains
the same high quality internal parts. Each type
of scrubber employs the key to thorough, high'
efficiency cleaning— our singular impingement
plate and baffle grid design.

These made-to-order shapes are:

Cylindrical-Round - capacities to 70,000 CFM.
Shipped assembled—reduces installation time.

Square-Rectangular - 40,000 to over 1,000,000
CFM capacities. Shipped assembled to mini-
mize ﬁeﬁi erection costs or shipped knocked
down as required.

Impinjet Internals - components for use in
silos, stacks or other receptacles are customn
engineered to the container for the application.
Field welding or cutting may not be required.

Three unique shapes accommodate unusual
space limitations. This is only one of the
reasons why Round and Square-rectangular
Impinjet scrubbers and Impinjet Internals are
progressive answers to many dust and fume
control problems.

More important, each scrubber is engineered
to economically meet capacity, temperature
and liquid requirements for
specific dust and fume
applications.

Depth of know-how and
quality construction assure
highest cleaning efficiencies,
from the smallest 200 CFM
capacity units to the large
1,000,000 CFM capacity
models.

ot r B o
“;
i/ I ) ! k3
bbb
122
Rectangular Scrubber -Repubiic Steel Corp.
used n g;ooess& coal. Operating to 146,000
o m& coaf dust and iy ash

3 |'luld bed coal dryer exhaust.

it i
o
from

hy

Round Serubber - Sytvania Electric Products, Inc. This
mmmpﬁummmm

is
180°F. Polyviny dichioride PVDC)lrmmgemtbafﬁe
plammdbmylimdsheﬂmermlwedw
comosion. Caustic solutions are recirculated via an integral
reservoir in this Scrubber’s base.

Round Scrubber - Sealed Power Com. Vents spin
{rhuealdmgmadmurtes Bmldwo'gtemeusmw gD‘F
6,000 CFM. Noummwnasmphoﬁmml
discharge instead of vertical discharge as well 2% 3 fan
and motor platiorm.

Impinfer Mist Eliminator - 20 leel in diameter in final ol
labncat{on Instatiation i stage

In customer’s concrete stave sio.



How To Select Your Venturi or Impinjet®
Scrubher’s Materials of Construction

MAX. USE TEMP-GAS STREAM *F 400

MAX. USE TEMP-SOLUTION *F 140 200 200 0
Materiai Collected Mitd Siee
36 3161
(5% by Weight) d

Acetic Acid
Alum
Aluminum Chioride

Aluminumm Sulfate
Ammonia (Wet)
Ammonlum Chioride
Ammonlum Hydroxide
Ammonlium Nitrate
Ammonium Phosphate

Ammonium Sullate
HSlack Liquor (NaOH, Na,S, N.ﬂco;)

Borax
Boric Acid

I Caicium Chioride
Calclum Hypochiorita

Carbonlc Acid
Chiorine

Chiorine Dioxide
Chromic Acld

Clitric Acid
Copper Chioride
Copper Sulfate

Coal Dust
l CToal Dust (Dryets-—S03)

Farric Chionde

Fwrric Sulfate

Farmous Suliate
Hydrochioric Acid
Hydrofluoric Acld
Hydrogen Sulfide
Hydrogen Paroxide
Magnesium Chioride
Magnesium Hydroxide

Magnesium Sulfate

l Mixed Acid (15% Nitric & 4% HF)
Nitric Acld
Olelc Acid

Phosphoric Ackd
Sodium Carbonate

Sodium Chioride
Sodium Hydroxide

m(@(2|m|z|0|a|0|0|z|z|2{m{m[z|miminiz(nlo[z[zmjzoninlzR b nmo pinlzininl B8 18

G5

Sodium Hypochlorita
Sodlum Nlilrate
Sodlum Sulfate

Sodlum Sulfite
l Sulfur Dioxide

memg}mgQmzmooonzzmmzmmmzmozzmzmmmzmmmimornmzrnm g
m{m®|m! 2 m[2(0)m| zlo|0|o!0[0|z|z|m|n|z|m|r|mizImlolz|zn iz mimin ol Rz kR 2

m
a
m
&
m
]

o]
m
m

Sulturic Acld
Sulfurous Acld
Zine Chioride
Zinc Suliate

m
m
m

[n;
a
P
@
@
7]

©
ZZZZZQQQZQZZZZZZZZZZZZZZZZZmZZZZZZZZZZZZZZZZZZZZZZ 53
zzmmzmomzmmzzzzzzzzzzzmzzzomzzozzzmzmmmzmmrrnzmmrnmbn g

F4
o}
%

mmmmmmmmmmmmmzQOmmmmlommmmzmnmmﬂﬂhmh&n%thEm}n sz’nmm 32

[Fiiojs/ninin g,mlm flm{m glg miminols 0| m{m mioizJelnje m,m}mrnrnrn}n}nmm}nrrhn%%r% 3 |82

4
o]
]

E = Excollont § Under basic or neutral conditions only 410 100°F 7o 140°F

G = Good 2 Al ambilent tlemperaiure 510 120°F 810 180*F

N = Not Suitable for Lise 3 Aqueotss solution ooty 610 135°F
Field Testing Units & Packaged Systems

1 As an optional service, we can provide detail on specifications as possible. Quotations

"Package Systems’’ to include such on packaged auxiliaries, being custom
auxiliaries as fans, pumps, strainers, engineered, will require more lead time in
recirculation tanks, pH controls, preparation than our

flow control and measurement, and
interconnecting piping and fittings.
A typical such package is the
Impinjet test unit shown in photo.

standard product line.

For actual field testing at
your plant, we can send a

) pertable Impinjet
For a quotation on packaged scrubber. The rental cost
auxiliaries, please furnish a list of is nominal.

items to be included and as much
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SCREENING THRESHOLD TECHNIQUE



STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAI. REGULATION

ron GRAHAM
TWIN TOWERS OFFICE BUILDING GOVERNOR
2600 BLAIR STONE ROAD

TALLAHASSEE, FLORIDA 32301-8241 VICTONIA . TSCHINKEL

SECRETARY

October 28, 1986

Mr. David Buff

KBN Engineering and Applied .
Sciences, Inc.

P. O. Box 14288 :

Gainesville, Florida 32604

Re: Jefferson Smurfit PSD Permit Application

Dear Dave:

In order to reduce the number of possible disputes with EPA with
regard to which sources need to be included in a PSD permit
modeling exercise, the department is recommending that you use
the EPA—approved North Carolina "Screening Threshold" method. I
have included a copy of the paper describing the technique, as
well as correspondence between the State of North Carolina and
the EPA regarding this method. We further recommend that the

screening area boundary be 50 km.

Should you wish to modify this technique or present one of your
own, the department will review your proposal and submit it to

the EPA for approval.

With regard to your emission inventory, we have included a list
of stack parameters for the Container Corporation of America
facility (Table 1) as presented to the department by the company
on their Annun) Operating Report for 1985. Furthermore, we
request that vou contact the Jacksonville local program in order
to verify the S0, emissions for the two bark-fired boilers at the
Jacksonville Kraft facility. Our records are unclear with regard
to these sources.

If you have any questions regarding the proposed screening
technique or on the stack parameter data please call me at (904)

488-1344,
Sincerely,

"l \// “‘-/—j_""‘, e
Max A, Linn
Meteorologist

Bureau of Air Quality
Management

ML/ps :
Protecting Florida and Your Quality of Life
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SEP 12 1865

Eldewins Haynes

Air Permit Unit '

State of North Carolina Department of AIR QUALITY
Natural Resources & Community Development

512 North Salisbury Street
Raleigh, North Carolina 27611

Subject: ' A Screening Method for PSD

Dear Mr. Haynes:

This is to acknowledge receipt of your July 22, 1985, letter
containing a screening procedure for eliminating sources from
the emission inventory for modeling purposes. EPA has reviewed
your submittal and has determined that vour screening procedure
is consistent with the PSD Workshop Manual. fTherefore, approval

is hereby given to use the screening procedure.

Sincerely yours,

R .  DER

Bruce P. Miller, Acting Chief . -
APR 141386

Air Programs Branch
BAQM

-t




State of North Carolina
Department of Natural Resources and Community Development
: : Division of Environmenal Management o
512 North Salisbury Street @ Raleigh, North Carolina 27611 ‘

R. Paul Wilms

James G. Martin, Governor
July 22, 1985 Director

S. Thomas Rhodes, Searetary

Mr. Lewis Nagler

Air Management Branch
EPA Region 1V

345 Courtland Street
Atlanta, Georgia 30365

~\\\55929r{Hr. Nagler:

A simple screening procedure which 1is applicable to PSD has been
developed by the North Carolina Air Quality Section. The "Screening
Threshold" method is designed to rapidly and objectively eliminate from
the emissions inventory those sources which are beyond the P3D {mpact
area yet within the screening area, but are not 1ikely to have ]
significant interactjon with the PS50 source. Sources which are flagged
by this procedure ma§ then be evaluated with conventional screening
techniques, or else be included in refined modeling., - '

Subject: A Séreening Hethdd for PSD

Page I-C-18 of the PSD Workshop Manual does state “A simple

screening model technique can be used to justify the exclusion of
certain emissions...Such exclusions should be justified and documented.”

The “Screening Threshold" method is documented in the attachment.-

_ We would very much appreciate your comments and ultimate approval.
Please feel free to direct any questions or comments to me in writing or

by phone at (919) 733-7015.
Sincerely, '

Eldewins Haynes, Meteorologist
Air Permit Unit -

Attachment

¢cc: Mr. Ogden Gerald
Mr. Mike Sewell
Mr. Sammy Amerson
Mr. Jerry Clayton
Mr, Richard Laster
Regional Air Engineers

Pollution Prcveniion Pavs

PO Bax 37087, Maleigh, North Caroling 176117687 Telephone 91%733-7018




“Screening Threshold” Method for PSD Modeling
Morth Carolina Air Quality Section

This method ¥s best suited for situations where a PSD source has .
several souicns outside {ts impact area, but within {ts screening ores.
The object is to find an effective means to minimize the number of such
sources in a model, yet to include all sources which are likely to have
a significant impact inside the impact area.

As a first-lavel screening technique, it is suggested to include
those sources within the screening area when

Q = 20D

vhere G is the maximum emission rate, in tons/year, of the source in the.

- screening area; and D is a distance, in kilometers, from either:

a. the source in the screening arca to the nearest edge of the
impact arca, for iong-term analyses .

or

b. <he source in the screening area to the PSD source defining the
impact area, for short-term analyses. : :

The figure helow illustrates the difference between the long-term D and
the short-tefym D.

Impact Area
Bcundary

Screening
-<— Area Boundary

PSD
SOURACE

Short-Term . ) Long-Term
D S D

Other Source Other Source

This method does not preclude the use of alternate screening
techniques or.of more sophisticated screening techniques given the
approval of the review agency. - Also, this method does not prevent the
. review agency from specifying additional sources of interest in the

modeling analysis.




The justification 7or this "Screening Threshold Method" rests upon
the following assumptions: '

a. effective stack height = 10 meters

b. stability class D (neutral)

c. 2.5 meter/second wind speed

d. mixing height = 300 meters

e. Q= 200 = critical emission rate for a given pollutant

£. one-hour concentrations derived from figure 3-50 in Turner's
WADE or from PTDIS. :

g. 3-hour and 24-hour concentrations estimated using "Yol. 1OR".
Annual {mpacts are 1/7 of 24 hour impacts. =

The results, for various distances, are shown in the table below:

D Q 1-hr anc. 3-hr anc. 24-hr anc. Annual Sonc.
(tm) (T/yr) _{(ug/m”) ~ {ug/m”) (ug/m”) (ug/m”)
0.5 .10 4 42 19 2.7
1.0 20 32 29 13 1.9
1,5 30 27 24 10 - 1.4
2.0 40 23 21 9 ' 1.3
3 60 18 16 7 1,0
4 80 17 ' 15 7 1.0
5 100 14 13 6 1
6 120 13 . 12 5 1
10 200 i0 9 4 1
20 .400 7 6 3 1
30 600 6 6 3 1
40 800 - 6 6 3 1
50 1000 7 6 3 1

The "Screening Threshold” method is conservative. Most sources
either have effective stack heights greater than 10 meters, or they ‘have
several short stacks spread out over an industrial complex. Thus,
actual modeled concentrations will most likely be lower than the
"Screening Threshold" would fndicate in the table above. One
implication of the table is that all major sources within 5 km of the
subject PSD source or within 5 km of the PSD source's impact area should
be scrutinized before being exempted from the final emissions inventory.

The “Screening Threshold™ method is in qualitative agreement with
the suggestions on page 1-C-18 of the Prevention of Significant

Deterioration Workshop Manuail (1980). “On that page, it 1s suggested
. that a 100 1/Y souirce 10 outisde the {mpact area may be excluded from

the analysis. The above table would exclude a 100 T/Y source more than
S km beyond the impact area for long-tetm analyses or morc than 5 km
away from the PSD source for short-term analyses; if the source is
inside the. impact area, it must be included regardless of the “Screening



-3~

Threshold". The PSD Workshop Manual also states on page I-C-18 that a
10,000 T/Y source 40 km .outside the impact area would probably have to

- be included in the increment analysis. By the "Screening Threshold" ,

method, the critical distance D = Q/20 = 10,000/20 = 500 km.  Thus a
10,000 T/Y source within 500 km would always be included for short-term

. and long-term analyses if within the screening area.

This “Screehing Threshold" method {s quick, inexpensive to execute,
conservative, and consistent with the intent of the PSD Norkshop Manual.
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Table D-1. Summary of $02 Stack and Operating Parameters for Individual Sources Considered in the AAQS Modeling Analysis (Page 2 of &)

Location Relative

Maximum To Proposed* Stack Data Operating Data Included
APIS §02 3 srreseeresico-c-es siiadsesessnmasmesan sesecceeseceecaconaooo- in the
APIS Source Source Emissions X Y Height Diameter Temperature Velocity Model ing
Number - Facility Number Description (g/sec) m) {m} (m) (m) x> {(m/sec) Analysis?
4OTPAS30056 IMC-Prairie 0 Lime Bucket Elev 3.1 -10700 6400 27.43 0.30 n 12.80 No
40TPAS30080 Imperial Phosphate 01 GNSP Dryer 5.9 -8800 -11100 27.43 1.52 333 20,42 Yes
02 8oiler 1.0 -8800 -11100 27.43 0.61 494 7.01
4LOTPAS30167 Laidlaw Environ. Serv. 02 8oiler 6.9 10400 11300 6.10 0.67 489 5.79 No
40TPAS30057 Conserv, Chemicals 02 DAP Cooler 0.3 -14900 3600 15.85 0.76 322 20.12 Yes
05 DAP #1 42.0 -14%900 3500 45.72 2.29 352 10.30
12 Phos Rock Dryer 3.3 -14%900 34600 24.69 2.29 328 3.66
15 Standby Boiler 0.1 -14900 3400 8.23 0.61 533 13.72
16 Boiler 0.2 -14%00 3600 11.89 0.98 533 8.84
4OTPAS30047 Mobil Chem Co. Nichols 01 Rotary Rk Dryer #1 19.7 -15200 4700 24.38 2.29 344 12.50 Yes
02 Rotary Rk Dryer #2 19.7 -15200 4700 24.38 2.29 344 12.50
03 Rotary Kiln 0.05 -15200 4700 30.48 1.10 319 18.90
04 Dryer #& 2.4 «15200 4700 25.91 2.29 339 15.21
08 Boiler 1.8 -15200 4700 3.96 0.76 522 1.83
4OTPAS30059 IMC - New Wales 02 Sulf Acid Plt #1 61.0 -16%00 -1200 60.96 2.59 350 15.30 Yes
03 sulf Acid Plt #2 41.0 -16900 -1200 60.96 2.59 350 15.30
04 Ssulf Acid PLt #3 61.0 -16%00 -1200 60.96 2.59 350 15.30
09 DAP Plant #1 9.4 - 16900 -1200 40.54 2.13 314 14.94
10 GTSP 5.6 -16%00 -1200 40.54 1.83 316 20.42
13 Standby Boiler 7.7 - 16900 -1200 28.96 1.7 564 17.07
27 Granulation Plant 2.3 - 16900 -1200 52.43 2.44 322 13.11%
42 Sulf Acid PLlt #& 61.0 - 16900 -1200 60,66 2.59 350 15.30
44 Sulf Acid PLt #5 61.0 -16900 -1200 60,66 2.59 350 15.30
46 DAP Plant #2 5.6 -16900 -1200 36.58 1.83 319 20.15
40TPAS30044 Gardinier 01 Phos Rock Dryer 33.8 1700 -17300 19.20 2.90 290 7.01 Yes
4OHIL290102 Mobil Big Four Mine o Phos Rock Oryer 16.4 -18900 -11000 30.48 1.83 133 12.50 Yes
NA AMAX NA NA 0.6 -18800 -12900 8.20 0.41 505 7.57 Yes
NA NA 16. -18800 -12900 30.48 1. 334 7.26

83
NA Hardee Power Station NA 5 CT Units 277.6 -8800 -23200 22.86 4.88 389 23.90 Yes




Table D-1. Summary of $02 Stack and Operating Parameters for Individual Sources Considered in the AAGS Modeling Analysis (Page 3 of 4)

Location Relative

Max fmum To Proposed* Stack Data Operating Data Included
APIS 802 2 seseessescimacencs mcsaececcescecsssses seseermsse--co---o--ca- in the
APIS Source Source Emissions X Y Height Diameter Temperature Velocity Modeling
Number Facility Number Description (g/sec) {m) (m) (m} {m) (x> (m/sec) Analysis?
4OHIL290075 Consolidated Minerals 03 Kiln #2 0.003 -19800 15700 46.33 1.77 300 9.45 Yes
20 Kewanee Boiler 0.1 -19800 15700 6.10 0.37 605 20.12
22 Fluid Bed Reac #1 11.6 - 19800 15700 46,33 1.7 300 11.89
24 Fluid Bed Reac #2 11.6 -19800 15700 46.33 1.7 295 10.97
26 Kilns 3,4,5 15.4 -19800 15700 46,33 1.77 298 13.11
LOTPAS30004 Lakeland Power/Mcintosh 01 Boiler #1 341.3 -4400 25600 45.72 2.7% 419 23.77 Yes
02 Peaking Unit #2 1.5 =4400 25600 6.10 0.79 653 23.47
03 Peaking Unit #3 1.5 -4400 25600 6.10 0.79 653 23,47
04 Peaking Unit #1 B.3 =4400 25600 10.97 2.80 ™ 0.30
05 Unit #2 Generator 25.7 -4400 25600 47.55 3.17 403 21.03
06 Unit #3-Coal 500.1 «4400 25600 76.20 4.88 350 19.69
40TPAS30003 takeland Power/Larsen 01 unit #4 93.3 -4600 25600 50.29 3.05 433 5.49 Yes
02 Steam Gen #5 0.4 -4600 25600 50.29 3.05 444 6.40
03 Steam Gen #6 2.8 -4600 25600 50.29 3.05 444 6.40
04 Steam Gen #7 18.7 ~4600 25600 50.29 3.05 444 .M
06 Turbine #3 0.2 ~4600 25600 9.7 1.52 700 171.30
07 Turbine #2 0.01 -4600 25600 9.75 1.52 700 171.30
NA cT 29.1 -4600 25600 30.48 5.79 733 28.22
40HIL290101 IMC - Fort Lonesome 01 Phos Rk Dryer #1 18.4 -24100  -12700 38.10 2.90 339 10.12 Yes
02 Phos Rk Dryer #¥2 21.2 =24100 -12700 38.10 2.44 346 18.41
05 Fuel Preheater 0.3 -24100 -12700 6.10 0.30 616 8.23
40TPAS30002 Citrus World 01 Peel Oryer 8.1 27400 4700 22.86 0.98 323 10.67 Yes
02 Boiler #& 0.003 27400 6700 12.19 1.71 355 8.23
03 Boiler #5 0.001 27400 6700 12.19 1.10 505 1.22
04 Boiler #3 0.004 27400 6700 12.19 1.0 505 1.22
05 Boiler #2 0.004 27400 6700 12.19 0.85 505 2.44
07 Peel Dryer 2.1 27400 6700 22.86 0.76 325 12.19
13 Peel Dryer 8.1 27400 6700 24.38 0.76 313 21.95
17 Boiler #1 0.001 27400 6700 12.19 1.10 505 1.22
20 Gas Turbine 0.003 27400 6700 9.14 0.9 558 32.92
40TPA25000¢ Wachula City Power 01 Peeking Unit #1 1.0 4800  -33500 10.67 0.55 505 21.95 No
02 Peeking Unit #2 1.0 4800  -33600 10.67 0.30 589 57.91
03 Peeking Unit #3 1.0 4800 -33400 10.67 0.55 505 32.00
04 Peeking Unit #4 1.0 4800 -33600 10.67 0.55 505 32.00
05 Peeking Unit #5 1.0 4800 -33400 10.67 0.55 505 32.00




Table D-1. Summary of $02 Stack and Operating Parameters for Individual Sources Considered in the AAQS Modeling Analysis (Page & of 4)

Location Relative

Maximum To Proposed* Stack Data Operating Data Included
APIS §02 ---------e----ero- ecececscccscceceases ammscasscocsasveacaces in the
APIS Source Source Emissions X Y Height Diameter Temperature Velocity Model ing
Number Facility Number Description (g/sec) {m) (m) {m) {m} K> {m/sec) Analysis?
LOTPAS30019 Citrus Hill Manufacturing 01 Citrus Peel Dryer 11.5 34300  -12300 23.1%4 0.98 350 20.12 No
04 Steam Boiler #1 8.3 34300 -12300 20.73 0.98 458 11.28
05 Steam Boiler #2 8.0 34300 -12300 18.90 1.07 458 9.45
o7 Boiler #3 0.003 34300 -12300 21.95 0.9 550 9.14
40TPA250011 American Orange Corp. o1 Heat Evaporator 6.2 16200  -33300 19.51 0.85 333 ) 10.67 No
02 Citrus Peel Dryer 6.2 16200 -33300 10.67 3.96 358 1.52
40TPAS30001 Alcoma Packing 01 0il Fired Boiler 5.8 38000 4900 21.34 0.61 480 21.95 No
04 Cleaver Boiler 5.3 38000 4900 21.34 0.70 480 15.85
05 Citrus Peel Dryer 16.4 38000 4900 27.13 0.98 333 10.06
NA C F Industries NA Unit C S54.6 -25600 35400 60.35 2.44 353 17.77 Yes
NA Unit D 54.6 -25600 35400 60.35 2.44 353 17.77
4OHIL290261 Killsborough County RRF 1] Unit #1 7.1 -45400 12100 50.00 1,80 491 18.29 No
02 Unit #2 7.1 -45400 12100 50.00 1.80 491 18.29
03 Unit #3 7.1 -45400 12100 50.00 1.80 491 18.2¢%9
52FTM2B0003 FPL-Avon Park 02 Unit #2 1.7 37800 -30100 59.74 1.46 433 57.00 No
03 Peaking Unit #1 0.1 37800 -30100 16.76 3.05 728 129.24
04 Peaking Unit #2 0.1 37800 -30100 45,42 3.35 728 106.68
40HIL290075 Delta Asphalt 01 Asphalt Batch 3.8 -41500 24800 8.53 1.16 422 24.38 No

Note: NA = data not available.

* Proposed facility located at 413.6 km east and 3080.6 km north.



Table D-2. Summary of Stack and Operating Parameters for Combined Sources Considered in the AAQS Modeling Analysis (Page 1 of 2) ARAPDXD2
472792

Location Relative

Maximum To Proposed* Stack Data Operating Data

S02  s-eeeessessssssses eeseieicisiecsiesee sessseeeccsaasiesaecees I1SCST
APIS APIS Source Emissions X Y Keight Dismeter Temperature Velocity Model

Number Facility Numbers (g/sec) (m) (m) (m) {m) (X} (m/sec) 1D
40TPAS30027 IMC Noralyn Mine Road 01 1.2 1100 -300 23.16 1.98 394 17.07 1001
02 13.3 1100 -300 16.76 2.83 341 8.53 1002
40TPAS30053 Farmland Industries 03,04 67.2 -4100 -500 30.48 2.29 355 9.27 118
05 42.0 -4100 -500 45.72 2.44 355 9.66 11¢
28 2.3 -4100 -500 28.96 1.68 605 31.35 1101
40TPAS30065 Kaplan Industries 02,03,04 1.4 4700 -1300 4.27 0.40 422 38.16 1201
40TPAS30052 C.F. Industries-Bartow NA 4.3 -5600 1800 2.1 0.70 450 22.49 112
NA 52.9 -5600 1800 &7.06 2.41 351 9.8% 113
40TPAS30046 W.R. Grace/Sem. Fert. 08,13,14,21,30 62.7 -35800 6100 45.72 2.04 304 9.14 1301
12,32,33 112.3 -3800 4100 60.96 1.52 341 24.38 1302
31,39 82.2 -3800 56100 15.24 2.04 333 17.07 1303
40TPAS30048 Royster Co. 02,05,09 35.9 -6800 4500 60,96 2.13 340 12.1% 1401
40TPAS30054 Agrico Chemical-Pierce 01,04 12.0 -9900 -1600 24.38 2.44 21 21.03 150
40TPAS30055 Agrico Chem.-S. Pierce 01,04,05,23,NA 222.1 -6100 -2100 45.72 1.60 350 39.04 1601
40TPAS30051 U. S. Agri-Chemicals 06,16,17 132.4 2400  -11600 53.40 2.59 355 15.41 1701
40TPAS30080 Imperial Phosphate 01,02 7.9 -8800 -11100 27,43 1.52 333 20.42 1801
40TPAS30057 Conserv. Chemicals 02,05,12,15,16 43.9 -14900 3600 45.72 2.29 352 10.30 1901
4LOTPAS30047 Mobil Chem Co. Nichols 01,02,03,04,08 43.7 -15200 4700 24,38 2.29 344 12.50 2001
40TPAS30059 IMC - New Wales 02,03,04,42,44 305.0 - 16900 -1200 60.96 2.59 350 15.30 210
09,10,13,27,46 94.6 -16900 -1200 28.96 1.7M 564 17.07 2102
4OTPAS30044 Gardinier 01 33.8 1700 -17300 19.20 2.%0 290 7.1 2201
40HILZ290102 Mobil Big Four Mine 1) 16.4 -18900 -11000 30.48 1.83 333 i2.50 2301
NA AMAX NA 0.6 -18800 -12900 8.20 D.4% 505 7.57 150
NA 16.4 -18800 -12900 30.48 1.83 334 7.26 151
NA Hardee Power Station NA 7.6 -8800 -23200 22.86 4.88 389 23.90 2401




Table D-2. Summary of Stack and Operating Parameters for Combined Sources Considered in the AAGS Modeling Analysis (Page 2 of 2)

Location Relative

Max i mum To Proposed* Stack Data Operating Data

SO2  eeereesees-sssons oeemoiciiiias eeeesaesaeeaaeeases 1SCST
APIS APIS Source Emissions X Y Height ODiameter Temperature Velocity Model

Number Facility Numbers {g/sec) (m) (m) (m) {m) {K) (m/sec) 1D
4OHIL290075 Consolidated Minerals 03,20,22,24,26 38.7 - 19800 15700 46,33 1.77 298 13.11 2501
40TPAS30004 Lakeland Power/Mclntosh  01,02,03,04,05 378.3 -4400 25600 45.72 2.74 419 23.77 2601
06 500.1 -4400 25600 76.20 4.88 350 19.69 55
40TPAS30003 Lakeland Power/Larsen 01,02,03,04,05 115.4 -4600 25600 50.29 3.05 433 5.49 2701
NA 29.1 -45600 25600 30.48 5.79 783 28.22 2702
4O0HILZ290101 IMC - Fort Lonesome 01,02,05 39.9 -24100  -12700 38.10 2.44 346 18.41 2801
40TPAS30002 Citrus World 01,02,03,04,05 25.3 27400 4700 22.86 0.76 325 12.19 2901

07,13,17,20

NA C. F. Industries NA 109.2 -25600 35400 60.35 2.44 353 17.77 7

Note: NA = data not available.

* Proposed facility located at 413.6 km east and 3080.6 km north.
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Table D-3. Summary of S02 Stack and Operating Parameters for Sources Considered in the PSD Class Il Modeling Analysis

Location Relative

Maximum to Proposed® Stack Data Operating Data
802  --c-emeesesmescase memeeeaeaaasssssmses messssssssssscasa-soo-- ISCST
Emigssions X Y Height Diameter Temperature Velocity Model
Facility (g/sec) {m} (m) (m) {m} Ky (m/sec} 1D
CF Ind. Baseline C,D -100.8 -25600 35400 60.30 2,44 353 16.40 6
CF Ind. Proposed C,D 109.2 -25600 35400 60.30 2.44 353 17.77 7
Hardee Power Station 277.6 -8800 -23200 22.90 4.88 389 23,90 53
Lakeland McIintosh 3 S00.1 -5100 25200 76.20 4.88 350 19.70 55
Hillsborough Cty RRF 21.4 -45400 12100 50.00 1.80 491 18.30 56
Lakeland Util CT 29.11 -4400 22200 30.50 5.79 783 28.22 %0
IMC SAP 1,2,3 Baseline -170.1 -17000 -1700 61.00 2.60 350 14.28 9
IMC SAP 1,2,3 Projected 182.85 -17000 -1700 61,00 2.60 350 15.11 92
IMC SAP 4,5 Projected 121.9 -17000 <1700 60.70 2.60 350 15.31 93
IMC DAP 5.54 -17000 -1700 36.60 1.83 319 20,15 94
CF Bartow Retired H2S04 -110.6 -5100 2400 30.50 1.68 350 14.60 111
CF Bartow DAP 4.3 -5100 2400 9.10 0.70 450 22.50 112
CF Bartow #7 H2504 52.9 -5100 2400 67.10 2.40 351 9.80 113
Conserve -15.2 -15200 3600 30.50 1.80 308 18.90 115
Conserve #1 H2S04 42 -15200 3400 45.70 2.30 352 10.30 116
Farmland 1,2 H2504 -54.56 -4100 -1100 30.50 1.37 n 20.18 . 17
Farmland 3,4 H2504 67.16 ~4100 -1100 30.50 2.29 355 9.27 118
Farmland 5 H2504 41,96 -4100 -1100 45.70 2.44 3558 9.65 119
IMC Lonesome Mine Dryer 1 18.4 -24000  -12700 38.10 2.90 339 10.13 120
IMC Lonesome Mine Dryer 2 21.17 -24000 -12700 38.10 2.44 346 18.40 121
Royster #1 ~257.6 -6900 4600 51.00 2.13 356 9.90 136
Royster #2 35.7 -6900 4600 61.00 2.13 360 12.20 137
USSAC Ft Meade H2S04 1,2 126 2500  -12000 53.40 2.59 355 15.9 140
USSAC Ft Meade H2S04 X -78.8 2600  -11900 29.00 3.02 314 6.77 142
WR Grace Retired H2504 -216 -3900 S400 45.70 1.40 352 16.50 143
WR Grace 2 46 16 73.6 -3900 5400 61.00 2.80 346 7.30 144
WR Grace 2 46 17 72 -4100 5900 61.00 1.52 347 28.40 145
AMAX 0.6 -18800 -12900 8.20 0.41 505 7.57 150
AMAX 16,35 -18700 -10800 30.50 1.82 334 7.26 151
Mobil 2.44 -15300 3700 25.90 2.29 339 15.20 154
Agrico Saseline -75.6 -6100 -9300 45.70 1.60 350 26.40 400
Agrico Proposed 113.5 -6100 -9300 45.70 1.60 350 39.06 410

* Proposed facility located at 413.6 km east to 3080.6 km north,



APPENDIX E

AIR TOXIC MODELING ANALYSIS



Table E-1. Summary of Maximum Pollutant Emission Rates and Concentrations for the Air Toxic Modeling Analysis (Page 1 of 2) ARAPDXE1
4/2192
Maximum Concentration (ug/m?!) Maximum Concentration (gg/m')
Emission Rate at Emission Rate at (20° Design Temperature) {100° Design Temperature)
20° Design Temp (lb/hr) 100° Design Temp (lbshr) 000 mmmemememmmmmmee-icec-esoscenssssces ceosssenas-eceiensommmmonomonomoee
------------------------------------------------ Averaging ) co2 Total CT co2 Total
Poliutant cT co2 cT co2 Period (A) (B) (A+B) (C) (D) (C+D)
Antimony 0.0215 0.0010 0.0167 0.0010 8-hour 0.0058 0.0000 0.0058 0.0063 0.0000 0.0053
24-hour 0.0029 0.0000 0.002%9 0.0033 0.0000 0.0033
Annual 0.000043 0.000016 0.00005%9 0.000042 .000015 0.000057
Arsenic 0.0041 0.0002 0.0032 0.0002 8-hour 0.0011 0.0000 0.0011 0.0012 0.0000 0.0012
24-hour 0.00056 0.0000 0.00056 0.00063 0.0000 0.00063
Annual 0.000008 0.000003 0.000011 0.000008 0.000003 0.000011
Barium 0.0192 0.000% 0.0149 0.0009 8-hour 0.0052 0.0000 0.0052 0.0056 0.0000 0.0056
24-hour 0.0026 0.0000 0.0026 0.0030 0.0000 0.0030
Annual 0.000038 0.000014 0.000052 0.000037 0.000013 0.000051
Beryllium 0.0025 0.0001 0.0019 0.0001 8-hour 0.000566 0.00000 0.00066 0.00072 0.00000 0.00072
24-hour 0.00033 0.00000 0.00033 0.00038 0.00000 0.00038
Annual 0.000005 0.000402 0.000007 1.000005 0.000002 0.000007
Cadmium 0.0103 0.0005 0.0080 0.0005 8-hour 0.0028 0.0000 ¢.0028 0.0030 0.0000 0.0030
24 -hour 0.0014 0.0000 0.0014 0.001& 0.0000C 0.0016
Annual 0.000021 0.000008 0.000028 0.000020 0.000007 0.000027
Chlorine 0.0265 0.0013 0.0206 0.0012 8-hour 0.0071 0.0000 0.0071 0.0078 0.0000 0.0078
24-hour 0.0036 0.0000 0.0036 0.0041 0.0000 0.0041
Annual 0.000053 0.000019 0.000072 0.000052 0.000018 0.000070
Chromium 0.0467 0.0023 0.0363 0.0022 8-hour 0.013 0.000 0.013 0.014 0.000 0.014
24-hour 0.0063 0.0000 0.0063 0.0072 0.0000 0.0072
Annual 0.600093 0.000034 0.00013 0.000091 0.000032 0.00012
Cobalt 0.008% 0.0004 0.00s% 0.0004 8-hour 0.0024 0.0000 0.0024 0.0026 0.0000 0.0026
24+-hour 0.0012 0.0000 0.0012 0.0014 0.0000 0.0014
Annuat 0.000018 0.000007 0.000024 0.000017 0.000006 0.000024
Copper 0.2755 0.0133 0.2137 0.0127 8-hour 0.074 0.000 0.074 0.08% G.000 0.081
24-hour 0,037 0.000 0.037 0.043 0.000 0.043
Annual 0.00055 0.00020 0.0007% 0.00054 0.0001% 0.00073
Ethanol amine 0.0 37.5 0.0 37.5 8-hour 0.0 1.2 31.2 0.0 .2 3.2
. 24-hour 0.0 12.4 12.4 0.0 12.4 12.4
Annual 0.00 1.19 1.19 0.00 1.19 1.19
Fluoride 0.0320 0.0015 0.0248 0.0015 8-hour 0.0085 0.0000 0.00856 0.0094 0.0000 0.0094
24-hour 0.0043 0.0000 0.0043 0.0049 0.0000 0.0049

Annual 0.000064 0.000023 0.000087 0.000052 0.000022 0.000085




Table E-1. Summary of Maximum Pollutant Emission Rates amnd Concentrations for the Air Toxic Modeling Analysis (Page 2 of 2)

# Maximum Concentration (ug/m*) Maximum Concentration (ug/m’)
Emission Rate at Emission Rate at (20° Design Temperature) (100° Design Temperature)

20° Design Temp (lb/hr) 100° Design Temp (lb/hr)  eeeeeeei it iiidaiiiccemescacecacace.

------------------------------------------------ Averaging cr co2 Total ctr coz Total

Pol lutant cT co2 cT €02 Period (A) (B) (A+B) (C) (D) (C+D)
Formaldehyde 0.3985 0.0230 0.3091 0.0222 8-hour 0.1 0.00 0.1 0.12 0.00 0.12
24-hour 0.053 0.000 0.053 0.062 0.000 0,062
Annual 0.0007¢9 0.00035 0.00114 0.00078 0.00033 0.00111
Lead 0.0088 0.0004 0.0068 0.0004 8-hour 0.0023 0.0000 0.0023 0.0026 0,0000 0.0026
24-hour 0.0012 0.0000 0.0012 0.0014 0.0000 0.0014
Annual 0.000017 0.000006 0.000024 0.000017 0.000006 0. 000023
Manganese 0.0063 ~ 0.0003 0.0049 0.0003 8-hour 0.0017 {.0000 0.0017 0.0019 0.0000 0.0019
24-hour 0.0009 0.0000 0.0009 0.0010 0.0000 0.0010
Annual 0.000013 0.000005 0.600017 0.000012 0.000004 0.000017
Mercury 0.0030 0.0001 0.0023 0.0001 8-hour 0.0008 0.0000 0.0008 0.0009 (.0000 0.0009
24-hour 0.0004 0.0000 0.0004 0.0005 0.0000 0.0005
Annual 0.000008 0.000002 0.000008 0, 000006 0.000002 0.000008
Nickel 0.1673 0.0081 0.1297 0.0077 8-hour 0.045 0.000 0.045 0.049 0.000 0.049
24-hour 0,022 0.000 0.022 0.026 0.000 0.026
Annuat 0.00033 0.00012 0.00046 0.00033 0.00012 0.00044
Polyorganic Matter 0.0003 0.0001 0.0002 0,0001 8-hour 0.000074 0.000000 0.000074 0.000080 0.000000 0.000080
24-hour 0.000037 0.000000 0.000037 0.000042 0.000000 0.000042
Annual 0.000001 0.000002 0.000002 0.00000% 0.000002 0.000002
Selenfum 0.0231 0.0011 0.0179 0.0011 8-hour 0.0062 0.0000 0.0062 0.0068 0.0000 0.0068
24-hour 0.0031 0.0000 0.0031 0.0036 0.0000 0,0034
Annual 0.000046 0.000017 0.000063 0.000045 0.000016 0.000051
Sutfuric Acid Mist a.1221 0.4162 6.3001 0.3994 8-hour 2.17 0.00 2.17 2.35 0.00 2.35
24-hour 1.09 0.00 1.09 1.24 0.00 1.24
Annual 0,016 0.006 0.022 0.016 0.006 0.022
vanadium 0.,0685 0.0033 0.0532 0.0032 8-hour 0.018 0.000 0.018 0.020 0.000 0.020
24+-hour 0.0092 0.0000 0.0092 0.0106 0.0000 0.0106
Annual 0.00014 0.00005 0.0001% 0.00013 0.00005 0.00018
Zinc 0.6723 0.0325 0.5215 0.0311 8-hour 0.18 0.00 0.18 0.20 0.00 0.20
24-hour 0.0%0 0.000 0.090 0.10 0.000 0.10
Annual 0.0013 0.0005 0.0018 0.0013 0.0005 0.0018

Note: Impacts for arsenic, beryllium, ethanolamine, and sulfuric acid mist were predicted by modeling these potlutants at their actual emission rates. All other impacts
presented were derived by using a ratio method based on the impacts predicted for beryllium.



