;k SHOLTES & KOOGLER, ENVII?ONMENTAL CONSULTANTS

1213 N.W. 6th Street  Galnesville, Florida 32601 (004) 377-5822

'SKEC 102-75-06
October 3, 1980

Mr. Johnny Cole

State of Florida

Department of Environmental Regulation
3426 Bills Road :

Jacksonville, FL 32207

Subject: 'Acid Feed Preparation Plant
Construction Permit Application
Occidental Chemical Company

Dear Johnny:

Enclosed are revised pages for the permit application recently
delivered to you by Wes Atwood to cover the construction of a Phosphoric
Acid Feed Preparation Plant. The modifications were made to more.
accurately represent the particulate matter sources within the facility.
The modifications were prompted by a conversation Wes Atwood had with
Willard Hanks in Tallahassee on October 1, 1980. ‘

There are two potential sources of particulate matter in the proposed -
facilities; the diatomaceous earth receiving area and the acid defluor-
ination scrubber stack. In the DE area the material is received and
~transferred by airveyor to a bulk storage facility. The air from the
transfer and storage operations is vented through a bag collector for
particulate matter control. This collector will control particulate
matter emissions to 0.01 grains per standard cubic foot. The acid A
scrubber stack, in our opinion, will have no particulate matter emissions
at all.. To cover permitting requirements, hcwever, we are preopesing a
particulate matter emission rate from this source of 1.05 pounds per
hour (0.015 grains per standard cubic foot).

Since there are two separate vents for the proposed facility, each
with potential to emit particulate matter, we feel more comfortable in
having particulate matter emission rates specified for each source
rather than having a combined particulate matter emission rate specified.
We further feel that the two emission rates assigned to represent the
facility as proposed better than a single emission rate for the acid
scrubber stack; a source which we feel will have no particulate matter
emissions. : ‘ '

Dispersion Modeling, Air Quality Monitoring, Emission Measurements, Metebrological Studies, Control Systems Design, Control System E valuation,
Environmental Impact Studies, Noise Surveys, Radiological Studies, instrumentation for Control Systems, Instrumentation for Environmental Monitoring
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Another matter brought up by Willard Hanks during his conversation
with Mr. Atwood related to the PSD review. Willard stated that.your
office would conduct the PSD review and would ultimately issue the
construction permit. Willard stated that his responsibility in the
review related to the BACT determination. To clarify matters and to
assist you in your review of the application, I would like to point out
the following facts as related to PSD. The proposed phosphoric acid
feed preparation plant will operate in conjunction with the modified "X"
Train and the newly proposed dical storage and shipping facility. The
only pollutants emitted from these facilities, which were not emitted
previously are fluorides and particulate matter. An app’1cation for PSD
approval for fluorides has been submitted to EPA. The increases in
particulate matter emission rates are subject to neither State nor
Federal PSD approval, since the proposed increases in em1ss1ons are
below dem1n1mus levels established by both agencies.

- The total particulate matter emission rate proposed for the dical
storage and shipping facility was 2.1 pounds per hour, or 9.3 tons per
year. The total particulate matter emission rate proposed for the
phosphoric acid feed preparat1on p]ant is 1.26 pounds per hour or 5.5
tons per year. The total 1ncrease in particulate matter emission rate
is 3.36 pounds per hour or 14.8 tons per year. These emission rates are
below the deminimus levels of five pounds per hour and 15 tons per year -
established by DER and below the 25 ton per year dem1n1mus 1eve1 established
by EPA.

Since the particulate matter emission rates fall below the deminimus
Tevels the particulate matter emitting sources should not be subject to
either an air quality review (State PSD review) or a BACT determination.

If you have any questions,kegarding'these modifications, please
feel free to contact me.

Very truly yours,

SHOLTES & KOOGLER
ENVIRONMENTAL CONSULTANTS
/

John B. Koogler, Ph.D.,P.E.

JBK:bh .
Enclosure

cc: Mr. Willard Hanks
Mr. W. W. Atwood

sHoLTES K KOOGLER
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SECTION (11: AIR POLLUTION SOURCEQ.& CONTROL DEVICES (Othet than Incinerators)
A. Raw Materials and Chemicals Used in onr Process, if applicable: )
) o Contaminants Urilizati _ ‘
Description | Trpe oWt .Rattle'_z?blsg, Relate to F.Iow Diagram
Diatomaceoﬁs Earth! Part. 1-2. 703 - 1
Phosphoric Acid F. 1.65 65,141 2
' {Attachment 1)
i .
I Il
B. Process Rate, if applicable: (See Section V, Item 1)
1. Total Process Input Rate (Ibs/hr):. 62’2?2 :
2. Product Weight (ibs/hr): _ ’
C. ' Airborne Contaminants Emitted:
Narme of Emission! Allow;thm;ssionz Aellogvaple3 Potential Emissiqn4 tReFl?te
. . : ate per mission o Flow
Contaminant | M e Five. Ch.17:2,FAC. Ibs/hr bs/hr — T/¥* | Disgram
Fluoride _0.88 3.85 [BACT 0.05#/ton 0.88 977.5 4281 3
' P20g Input.
Particulaté | 1.05  4.60 IBest Technology 1.05  11.05 4,60 3
Particulate 0.21 0.92 17—2.05(1) 0.21 7.0 31 4
**y E. observations instead of stack test on points 3 and 4,
D. Control Devices: (See Section V, Item 4)
R  Particles? Basis f
(Mgg::%aggr;}'?qeo_) Contaminant _Efficiency ag(i?ze:r%%fg%‘;s%: : éﬁ;iﬁ"?}s
Spray, Cross-Flow Fluoride 99.9% N/A Design
Packed Scrubber Part. N/A N/A (See Att.3)
Baghouse Part, 97.0% <1 to 40 Mfr. Guar.

1See Section V, item 2.

2Reference applicable emission standards and units (e.g., Section 17-2.05(6) Table If, E. (1) F.A.C. - O 1 pounds per million BTU.

heat input)

3calculated from operating rate and applicable standérd

4Emission, if source operated without control (See Section V, Item 3)

51¢ Applicable
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Revised page ‘ : ‘

Section V, 2 & 3

Calculation of Potential and Actual Emissions

Fluorides |

Acid feed 782 STPD 54% phosphate acid at 1.65% F or 422 STPD P,0g
Potentiall | | '

= 782 ton/day(1.65 - 0.15)/100 1bs F/1b acid
x 2000 x 1/24 '

977.5 1b/hour.

14281.5 ton/year .

Actual

422 ton/day x 0.05 1bF/ton x 1/24
0.88 1b/hour

3.85 ton/year

Particulate Matter

Diatomaceous Earth Receiving

DE feed rate is 703 1b/hour
Potential
= 703 1b/hour x 10 ]b/1006 1b. DE
= 7.0 1b/hour
= 30.8 ton/year
Actual

= 2500 ft.3/min x 0.01 gr/ft> x 60 x 1/7000 .

0.21 1b/hr
0.92 tons/year



Revised page ‘ ‘

Acid Scrubber

Potential and Actual

8177 £t3/min x 0.015 gr/ft3 x 60 x 1/7000

1.05 1b/hr

4.60 tons/year

* Technical guidance for Control of industrial process fugitive particulate
emissions, : _ .

Section .V, 5

Control Efficiency

Fluoride |
E¢ = (977.5-0.88) x 100/977.5
= 99.91%

Particulate Matter

£, = (7.0 - 0.21) x 100/7.0°
= 97.0%



Revised page ’ ‘

10. Stack Parameters : ‘ .
a. Height: ft. b. Diameter: ft.
c. Flow Rate: ACFM d. i‘erﬁperature: ' - oF
e. Velocity: FPS | .

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

1.

Control Device: Cross-flow packed scrubber

Opersting Principles: Impingment - absorption

Etficlency®: 99,9.’]% - d. Capital Cost: $250,000
Useful Life:- 20 years f. Operating Cost: $_66_00/}’r-
Eneray®: 131 x 10° kwh/year h. Maintenance Cost: $25,000/yr.

Availability of construction materials and process chemicals: Available and proven.

| Applicability to manufacturing processes: Proven applicability throughout industry.

Ability to construct with control device, install in available space, and operate within pro'po,sed levels:
Proven throughout industry, ’ '

a. . Control Device: Vertical - flow packed scrubber

Operating Principles: Same as above.

Efficiency®:  Same- d. :Capital Cost:  Higher .
Useful Life:  Same f. OperatingCost: S1 ighﬂy _highe’r
Energy*®: . Same h. Maintenance Costs: S1ightly higher

Availability of construction materials and process chemicals: Same

Applicablllty-to manufacturing processes: Same
Ability to construct with control device, install in available space, and operate within proposed levels: Same

*Explain method of determining efficiency.

**Energy to be reported in units of electrical power — KWH design rate.

3.

-Control Deyice:

Operating Principles:

Efficioncy': d. Capital Cost:
- Life: f. Operating Cost:
Energy: h. Maintenance Cost:

*Explain method of determining efficlency above. .

_ DER FORM 17-1.122(18) Page 7 of 10
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V STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

APPLICATION TO SESEERER/CONSTRUCT
AIR POLLUTION SOURCES

SOURCE TvPe: __Animal Feed Plant ' IX] New! [ ] Existing!

APPLICATION TYPE: K] Construction [ } Operation [ ] Modification _
COMPANY NAME: Occidental Chemical Company _ COUNTY: __Hamilton

Identify the spec:B%emrs ion poin soyrce'g;) addressed in this application [i.e. Lime Kiln No. 4 with Venturi Scrubber Peeking Unit
No. 2, Gas Fired) OSp oric eed Preparation

SOURCE LOCATION:  Street. S.R. 137 _ City White Springs
UTM: East 328.32 km E. North 3368.81 km N.
Latitude o . N Longitude ° . , -

APPLICANT NAME AND TITLE: Occidental Chemical Company

APPLICANT ADDRESS: Post Office Box 300, White Springs, FL 32096

SECTION I: STATEMENTS BY APPLICANT AND ENGINEER

A. APPLICANT
I am the undersigned owner or authorized representative® of OC(” dental Chemi ca] Company

| certify that the statements made in this application for a __COnstruction ;

permit are true, correct and complete to the best of my knowledge and belief, Further, I agree to maintain and operate the
pollution control source and pallution 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. | also understand that a permit, if -
granted by the department, will be non-transferable and | will promptly notify the department upon sale or legal transfer of the
permitted establishment. .

) ' <
*Attach letter of authorization . Signed: /ﬁ/ﬁ? ﬁ; et

M.P. McArthur, V/Ee Pres1dent General Manager
Name and Title (Please Type)

pate: - 30 - 830 Tetephone no.(304) 397-8101
B. PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chapter 471, F.S.)

This is to certify that the engineering features of this pnllution control project have been designed/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 judgment, that the pollution control facilities, when prop-
erly 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 appli-

cant a set of instructions for the proper maintenance and operation of the pollut:on control facnliné/hcable pollution
sources. -
‘ Signed:

John B. Koog]er, Ph. D., P E.

Name (Please Ty

o ' i )
{Affix Seal) . SHOLTES &"KOOGLER ENVIRONMENTAL CONSULTANTS
Company Narhe/ (Please Type)

2601
Mailing Address (Please Type)

12925 (904) 377-5822

Florida Registration No. Date: Telephone No.

1See Section 17-2.02(15) and .(22), Florida Administrative Code, (F.A.C.) (,Q ) B\WM
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SECTION ll: GENERAL PROJECT INFORMATION

A. Describe the nature and extent of the project. Refer to po“utvon control equipment, and expected |mprovements in source per-
. formance as a result of installation. State whether the project will.result in full compliance. Attach additional sheet if necessary.

PthOY“IC acid feed preparation plant reacting diatomaceous earth with heated,
air sparged, phosphoric acid is vented to a packed cross-flow scrubber Facility
produces a défluorinated acid feed suitable for further processing to dicalcium , =

phosphate animal feed in an lexisting facility!
L

B.  Schedule of project eovered in this applncatnon (Construction Permit Application Only)

Start.of Construction _llegembgLLJ.QB__ Completion of Constructlon 'June 1, 1981

'C.  Costs of pollution control system(s): (Note: Show breakdown of esumaxed costs only for individual components/units of the

pro;ect)servmg pollution control purposes. Information on actual costs shall be furnished with the application for operation
permit

$250,000. 00

- e ——— —

D. Indicate any previous DER permits, orders and notices associated with the emission point, including permit issuance ind expira-
tion dates.

Not Applicable

E. Is this application assocmted with or partof a Development of Ro%:mal lmpact (DRI} pursuant to Chapter 380, Fiorida Statutes,
and Chapter 22F-2, Florida Administrative Code? .

F. Normal equipment operating time: hrs/day2_4'__ ; days/wk _7_ ; wks/yr __52__ ;if power plant, hrs/yr _____;

if seasonal, describe:

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

No

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

a. If yes, has “offset” been applied?

b. if yes, has “Lowest Achievable Emission Rate” been applied?

c. If yes, list non-attainment pollutants.

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

3. Does the State "Preventnon of S-gmhcant Demnonatson (PSD) roquuements ' "No
apply to this source? If yes, see Sections VI and Vil. .

4. Do “Standards of Performance for New Stationary Sources” (NSPS) spply to . . No
this source?

5. Do ““National Emission Standards for Hazardous Air Pollutants” {NESHAP) No
apply to this source?

Attach all supportive information related to any answer of ““Yes”. Attach any justification for any answer of ““No’’ that might be
considered questionable.

DER FORM 17-1.122(16) Page 2 of 10
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SECTION I11: AIR POLLUTION SOURCES & CONTROL DEVICES (Other than: Incinerstors)

A. Raw Materials and Chemicals Used in your Process, if applicable:

- Contaminants N
o Uil ,
Description Tyoe W Ratle'f?tt)lst;:r -Relate to Flow Diagram
Diatomaceous Earthj Part. 1-2 703 1
Phosphoric Acid F. 1.65 65,141 2> 2

(Attachment 1)-—

8; Process Rate, if applicable: (See Section V, item 1) o

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

2. Product Weight (lbs/hr):

65,844 MAY

‘}'L

S o,.vm

64,815 MAX

C. Airborne Contaminants Emitted:

.

AN

Emission' Allowed Emission2 Allowapled | Potential Emission® | gjary
Coﬁ:ra“ne\ig:nt Maximum  Actual Ch R;te pFer Emission fbs/hr T/yr to Flow
) lbshr  Tlyr .17-2, FAC. Ibs/hr Diagram
-] Fluoride 0.88 ~3.85( BACT O .OS#F/ton 0.88 977.5 4281 3
p205 Input ' y M
Particulate | 2.1 9.2 | Best Technology 2.1/4//4 7.0 31 3
Particulate - -—- |17-2.05(1) < 20.0% | '
**| E. observations instead of stack test on p01nt 4.
D. Control Devices: (See Section V, Item —
N nd T ) » Range of Particlesd Basis for
(Mo;me&a&riar?:o.) o Contamma-nt Efficiency S(liz: g‘al':.';f.tﬁd (gecmc'\i?‘l:ty!'
- Fluoride 99, 9% N/A Design
Packed Scrubber o (See Att.3)
Baghouse Part. (70%.°/ | < 1to 40 Mfr. Guar.

- 15¢e Section V, Item 2.
_2Reference applicable emission standards and units (e.g., Section 17 2.05(6) Table it, E. (1) FAC. - 01 pounds per million BTU

heat input)

Ca dmmmere e e

3calculated from operating rate and applicable standard

4Emisso:on, if source operated without control (See Section V., Item 3)

54 Applicable

DER FORM 17-1.122(16) Page 3 of 10
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E. F ue|§ None
: Consumption® .
Type (Be Specific) M"‘Zﬂ‘,{,{gﬂj‘,’,‘"',"”“'
ava/hr max./hr :
*Units Natural Gas, MMCF/hr; Fuel Qils, barrels/hr; Coal, Ibs/hr
Fuel Analysis:
Percent Sulfur: Percent Ash:
Density: lbs/gal Typical Percent Nitrogen:
Heat Capacity: 8TU/Ib BTU/gal
Other Fuel Contaminants {which may cause air pollution):
F. If applicable, indicate the percent of fuel used for space heating. Annual Average ) Maximum

G. Indicate liquid or solid wastes generated and method of disposal. )
Scrubber effluent is pumped to recirculated gypsum/cooling pond.

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

N, ! ! o .
7« Stack Height: 75 /'35’L B G ft. Stack Diameter: 2/1 f1.
: Gas Flow Rate: 8700*/280$ : ACFM Gas Exit Temperature: lgségo OF,
‘Water Vapor Content: __ 6/0. % Velocity: / FPS
*8177 SCFMD
‘ SECTION IV: INCINERATOR INFORMATION
Not Applicable
Type O Type | Type Il Type I Type IV Type V Type VI
Type of Waste (Plastics) (Rubbish) (Refuse) (G%rbage_) (Pathological) ‘é;?pfosj‘ sﬁptz)
Lbs/hr R o 3
Incinerated
Description of Waste S
- Total Weight Inginerated (Ibs/hr) " Design Capacity {lbs/hr)
_ days/week

Approximate Number of Hours of Operation per day

Manufacturer

Date Constructed

DER FORM 17-1,122(16) Page 4 of 10
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Val't;gwe H?;tT 37:3” Fuel Temﬁ;ﬁture
. Type BTU/hr
Primary Chamber
Secondary Chamber
Stack Height: l ft.  Stack Diameter ' Stack Temp.
Gas Flow Rate: ACFM DSCFM* Velocity . FPS

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

Type of pollution control device: [ ] Cyclone [ ] WetScrubber [ ] Afterburner [ ] Other (specify)

Brief description of operating characteristics of control devices:

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

SECTION V: SUPPLEMENTAL REQUIREMENTS

Please provide the following supplements where required for this application.

1.
2.

Total process input raie and product weight — show derivation.

To a construction application, attach basis of emission estimate (e.9., design calculations, dusign drewings, pertinent manufac-
turer’s test data, etc.,) and attach proposed methods (e.g., FR.Part 80 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. . .

Attach basis of potential discharge (e.g., emission factor, that is, AP42 test).

With construction permit application, include design details for all air potllution control systems (e.g., for baghouse include cloth
to air ratio; for scrubber include cross-section sketch, etc.).
(See Attachment 3)

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

An 8%’ x 11" flow diagram which will, without revealing trade secrets, identify the individual opcratiom and/or processes. indi-
cate 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. ( Attachment 1)

An 8%" x 11” plot plan showing the location of the establishment, and points of-airbo'me emissions, in relation to the surround-
ing area, residences and other permanent structures and roadways (Example: Copy of relevant portion of USGS topographic

map).

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.
(Attachment 2)

OER FORM 17-1.122(16) Page 5 of 10



SUPPLEMENTAL INFORMATION

Section V, 1

Total Process Input Rate

Product: . Defluorinated phosphoric acid at about 54% P20sg

Product Rate: 420 short tons per day (STPD) of 100% P205 as 54% P,0g acid
-0r-

64,815 1bs/hr as 54% acid solution
1420 + 0.54 x 2000 = 24)

Process Input: 422 'STPD of 100% P,05 as 54% P0g acid solution (420 + 0.995)
-or-

782 STPD of 54% P,0g acid so]ut1on
(422 + 0.54)

=-0r-

65,141 1bs/hr of 54% P205 acid solution
1782 + 24 x 2000)

-0r-

17.6 Short tons per hour of 100% P20s5.
(422 + 24)

Diatomaceous : o
Earth: 703 1bs/hr at a usage rate of 40 1bs/ton P05
and feed rate of 422 TPD P20s5

(422 + 24 x 40)




o K e

Section'v, 2 &3

Calculation of Potential and Actual Emissions

Fluorides
Acid feed 782 STPD 54% phosphate acid at 1.65% F or 422 STPD P205 '
Potential | ' ' ' '

= 782 ton/day(] 65 - 0. 15)/100 1bs F/]b acid
x 2000 x 1/24

§77.5 1b/hour,

4281.5-ton/year

Actual

»422 ton/day x 0.05 1bF/ton x 1/24

0.88 1b/hour

3.85 tdn/yéar o

Particulate Matter

DE feed rate is 703 1b/hour

Potential

- *
703 1b/hour x 10 1b/1000 1b DE

7.0 1b/hour

30.8 ton/year
Actual _ _ _
= 8177 ft.3/min x 0.03 gr/ft3 x 60 x 1/7000

2.10 1b/hr

9.21 tons/year

* Technical guidance for Control of industrial process fugitive particulate
emissions. - :



Section V, §

Control Efficiency

Fluoride
" E¢ = (977.5-0.88) x 100/977.5
- =99.91%

Particulate Matter

E, = (7.0 - 2.10) x 100/7.0
= 70.0% '

- -



9. An application fee of $20, unless exempted by Section 17-4.05{3), F.A. C The check should be made payable to the Department
of Environmental Regulation.

10. With an appllcatlon for operation permit, attach a Certificate of Completton of Construction indicating that the source was con-
: structed as shown in the construction permit. .

SECTION VIi: BEST AVAILABLE CONTROL TECHNOLOGY

" A.  Are standards of performance for new stationary sources pursuant to 40 C.F.R. Part 60 applicable to the sourcs?
“ [)Yes [X] No

Contaminant " Rate or Concentration

B.  Has EPA declared the best available control technology for this class of sources (1f yes, attachcopy) [ ] Yes [X] No

Contaminant . Rate or Concentration

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

Fluoride o 0.05 1b F/tof B Sopagtation

Particulate Matter ~—= 2.1 1b/hour

D. Describe the exlstmg control and treatment technology (if any). (Not App1 1cab1 e - New Sou rce)

1. Control Device/System:

2. Operating Principles: ] .

3. Efficiency:* . o . L . 4. Capital Costs:

5. Useful Life: ) . . . 8. Operating Costs:

7. Energy: L L ... 8. Maintenance Cost:

9. Emissions: . _ ', . l ot ' i _ _
Contaminant B ._ ) . Rate or Concentration

*Explain method of determining D 3 above.

PDER FORM 17-1.122(16) Page 6 of 10
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10. Stack Parameters

a. Height: 75 ft. b. Diameter: 2
c. Flow Rate: 8700 ACFM d. Temperature: 115
e. Velocity: 46 - ' FPS

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

. ) )
_a. Control Device: Cross-flow packed scrubber

b. Operating Principles: Impingment - absorption
c. Efficiency*: 99.91% . d. Capital Cost: $250,000
e. Useful Lif: 20 years 3 . f. Operating Cost$6600/yr
o Energy®: 131 x 10° kwh/year " h. Maintenance Cost: $25,000/yr.
i. Availability of construction materials and process chemicals: i
j. Applicability to manufacturing processes: ‘
k. Ability to construct with control device, install in availabie space, and operate within proposed levels:

[ 1

Control Device: Vertical - flow packed scrubber
b. Operating Principles: Same as above
c. Efficiéncy': ) d. Capital Cost:
e. Useful Life: f. Operating Cost:
g. Energy®*: : h. Maintenance Costs:
i. Availability of construction materials and process chemicals:
i Ap;:licability to manufacturing processes: .
k. Ability to construct with control device, install in available space, and operate within proposed levels:
*Explain method of determining efficiency. - e
**Energy to be reported in units of electrical power — KWH designrate. | ..
3. TN ’ . ,‘ IUCE TR Sl 18
Control Device: . S C e emmge o

b. Operating Principles: '
c  Efficiency®: . ' L d. Capital Cost:
e. Life: ST - f. Operating Cost:
9. Energy: ' o h. Maintenance Cost:

*Explain method of determining efficiency above.

ODER FORM 17-1.122(16) Pege 7 of 10
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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 lavels:

a. Control Device

b. Operating Prin;:iples:

c. Efficiency®: - ' d. Capital Cost:

e. Life: . o 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:

F. Describe the control technology setected:  (See Section E, 1)

1. Control Device:

2. Efficiepcy®: 3. Capital Cost:

'4. Life: ' 5. Operating Cost:
" 6. Energy: ‘ 7. Maintenance Cost:
8. Manufacturer:

9. Other Iocationswheré employed on similar processes: The cross-flow packed scrubber is widely

used by the entire phosphate industry for fluoride control.
a.

(1) Company: Occidental Chemical Company

(2) Mailing Address: P, 0, Box 300
3 Citv: White Springs W@ swe:  Florida
(5) Environmental Manager: Mr. W. W. Atwood .
(6) ‘Telephone No.: 392-8269
*Explain method of determining efficiency above.
(7} Emissions®:

Contaminant ' . . Rate or Concentration

Fluoride : 99.0 to 99.9

(8) Process Rate®:
b. . , o
(1) Company: O0cc¢idental Chemical Company
(2) Mailing Address: P,0, Box 500
3) City: Buffalo  {4) State: Iowa

’Applii:ant must provide this information when available. Should this information not be available,.applicént must state the resson(s)
why. ¥
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(5} Environmental Manager: - Ronald Ingelby

{6) Telephone No.: (3.] 9) 381-11 30‘ _

(7) Emissions®: :

o Contaminant - : _ Rate or Concentration
Fluoride o - Not Available

(8) Process Rate®: 325 TPD P20g '

10. Reason for selection and description of systems:

‘Packed scrubbers are used exclusively by the phosphate industry to control
fluoride emissionsi The configuration of the scrubber; i.e., whether it
is a vertical counter-current flow scrubber or a cross-flow scrubber,
seems to depend more on individual preference and/or physical constraints.
rather than on fluoride removal efficiency. In this particular case,

Occidental has elected to use a cross-flow packed scrubber with a fluoride
removal efficiency of 99.91 percent (See Section V,5).

'agslicant must provide this information when available. Should this information not be available, applicant must state the reason(s)

DER FORM 17-1.122(16) Page 9 of 10



- inN1s section T appncaole since rOU 1S Nu ulrea Dy ri10rida idw
v for fluorides the source is not s1gn1f1can 5 1b/hr and <15 tons/year)
' for particulate matter.

SECTION VIl — PREVENTION OF SIGNIFICANT DETERIORATION
: ‘ Not Applicable
A. Company Monitored Data

1. no sites ' TSP { )s02* ___ wind spd/dir
Period of moﬁitoring / / to / /
o . month  day year month day  year
Other data recorded

" Attach all data or statistical summaries to this application.

- 2. Instrumentation, Field and Laboratory

Yes

a)  Was instrumentation EPA referenced or its equivalent? No
b) Was instrumentation calibrated in accordance with Department pfocedures? . Yes No - Unknown
B. Meteorological Data Used for Air Quality Modeling
1. . Year(s) of data from / / to / /
month day year month day year
2. Surface data obtained from (location)
3. Upper air {mixing height) data obtained from (location) -
4. Stability wind rose (STAR) data obtained from (location)
C. Computer Models Used
1. i » Modified? If yes, attach description.
2. — ‘Modified? If 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.

D. Applicants Maximum Allowable Emission Data

Pollutant ' Emission Rate
TSP : grams/sec
so? : grams/sec

E. Emission Data Used in Modeling

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

F. Attach all other information supportive to the PSD review.
*Specify bubbler (B) or continuous (C). '

G. Discuss the social and economic impact of the selected technology versus other applicable technologies (i.e., jobs, payroll pro-
duction, taxes, energy, etc.). include assessment of the environmental impact of the sources.

H. Attac_h 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.

DER FORM 17-1.122(16) Page 10 of 10
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ttachment 3 oXY OCCIDENTAL

Construction Pernit Application
Occidental Chemical Company
White Springs, Florida

Support Data and Calculations for Best Available Control Teéhnology (BACT)

_for Fluoride Scrubbing.

Reference is made to EPA Bulletin No. 340/1-77-0099.

"This Bulletin describes EPA's standards for new source emissions and

procedures for inspéction and enforcement.

Section 4.0 deals with fluoride scrubbing in Phosphoric Acid Plants.

The general comments of this section and sub-section 4.3 are quoted below;

“4,0

BACT - FLUORINE

In general, the extent of the fluorine abatement system

required is determined by the followlng parameters;

1.
2.
3.
4,

Inlet fluorine concentration,

'Allowable fluorine emissions,

Outlet or saturated gas temperature,

Composition and temperature of the scrubbing liqiid,
Scrubber effectiveness and number of transfer units,
Fluorine compounds present, and

Effectiveness of entrainment separation.4

The inlet concentration and allowable outlet fluorine e:.ssions

must first be established to determine the overall scrubbing

requirement.

Figure 4-3 shows the relationship between saturited

gas temperatures and the overall removal efficiency of the sciubbing

device. The gas stream leaving the scrubber is saturated wit

water vapor.

When the scrubber 1s operated at a relatively low

CHEMICAL CO.
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FLUORINE REMOVAL TRANSFER UNIT FORMULA
Yy - Y, Y = Concentration of fluoride in gas
Nt = 1"_'_T 1 - at inlet
2 a 2 - at outlet
Np = Number of a - content based upon gas phase equili-

brium with concentratiosn of fluoride
in scrubbing liquor in coacentrations
below 5,CC0 ppa as F tuiis effect is
neglected,

transfer units

Figure 4-3: Relationship Between Gas Temperature ard Lirudber
: Removal Efficiency {Reprint with Permission of the
Mcllvaine Company from dMcllveine Scrubher -anual,
1976, n. 42, 511)
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oxy OCCIDENTAL

CHEMICAL CO.

Construction Permit Application
Cccidental Chemical Company
White Springs, Florida

saturated temperature (gas temperature clcse to the gypsum pond

water temperatﬁre), the efficiency is high. Since absorption

decreases.with temperéturﬁ increase, efficlency is lower at a |

higher saturated temperature. An additional advantage of

scrubber operation at low temperatures is that silica 1s kept

in a gelatinous gtage which 1s easily washed from the scrubbing

device. At higher temperature, the silica 1s crystallized on

‘the scrubber and removed with great difficulty.

The scrubber effectiveness, or the number of transfer
units, will determine the overall scrubbing requirements.

Figure 4-3 shows the fluorine removal transfer unit formula.

Transfer units are defined by the following formulas

Inlet F
Outiet F + a

NTU = 1n

where:s a = vapor pressure contribution of fluorine from
scrubbing media. For water solutions at low F concentration

the F vapor pressure is negligible and is taken as zero.

Once the overall transfer unit requirewents are deierained,
the number of scrubbing stages may then be set bazed upon th

ability of each scrubbling device employed.

The scrubbers which are likely tn perform well 1in phospt :te
fertiligzer plants include spray towers, ventrui scrubbers, cross-

flow packed scrubbers, and impingenent scrubbers.
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2B OCCIDENTAL

Construction Permit Application
) - Occidental Chemical Company
R White Springs, Florida

4,3 Spray-Crossflow Packed Scrubbers

The spray-crossflow packed bed scrubber has been accepted
as the most satisfactory fluoride control device available for
wet process phosphoric acid plants. The spray-crossflow packed
bed scrubber consists of two sections, a spray chamber and a
packed bed, (sbmetimes followed by a demisting section). Gas
streans with high fluoride and particularly high SiF, concentratlons
;re treated in the spray chamber before entering the packing.
This reduces the danger of plugging in thé bed, reduces the
loading on the packed stage, and provides some solids handling
capaclty. The crossflow design operafes with the gas stream
moving horizontally through the bed with the scrubbing liquid
flo?ing vertically through the packing. Solids deposited near
the front of the bed are washed off by a cleaning spray. Pressure
losses through the scrubber range from 1-8 inches of water, the

average being about flve inches.

Recycled gypsum pond water 1is normally used as the scrubting
liquid in both the spray and packed sections, the r2tio of
scrubbing liquid to gas ranzing from 0.02 to 0.07 gpm/scfm
(.05 - 156 lpm/ﬁ3/hr) depending on the fluoride conient of

the gas strean.

Provided that the solids loading of the effluent stream heas
been reduced enough to prevent plugging, the fluoride removal

efficlency of the spray-crossflow -acked bed scrubber is limi.ed

w CHEMICAL CO.
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OCCIDENTAL

Construction Permit Application
oot _ Occidental Chemical Company
o White Springs, Florida

only by the amount of packing used and the scrubbing liquid.

Efficiencies as high as 99.9% have been reported.”

It is noted that the spray-cross flow packed bed scrubber has been

accepted by EPA as BACT for fluoride scrubbing. This is the device chosen by

OXY for the White Springs, Florida Defluorination Plant.

The drayings and diagrams in Figs. 1, 2, 3, & 4 describe the process

-and arrangement. Design basis is described in the accompanying pages, sketches,

and calculations.

As will be seen on review, large safety factoars have been provided in

this design:
i.

2.

3.

4,

"_the scrubber inlet fluorine loading is. based on receipt

of process gas under the highest possible fluoride loading
with each of the eight units in operation and maximum air
flow. This factor is 30-40% higher than expected.

maximum scrubbing temperature 1s_alloued - with 95°F
recycled pond water containing 5000 PPM fluoride at a

PH of 2.0.

generoﬁs allowance is provided for gas duct Eeating end
alr in-leakage. |

a larger than needed degree of defluorination in pro.ess

is provided. Process requires that the r2tlo o phocoshorus
to fluorine be (P/F) 100, while 157 is allowed in tiw design

calculations.

w CHEMICAL CO.
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oxy QCCIDENTAL

Construction Permit Application
Occidental Chemical Company
wWhite Springs, Florida

Occidental has for seversl years operated a system at Davenport, Ia.,

similar but somewhat smaller than the one described herein. Under actual

tests, it has exceeded the standards set by regulating authorities.

(NOTE: Operatwn in Iowa is governed by "0.4 1b" rule. The referenced
scrubber system has measured efficiencies in the range of 99.9%; the
efficiency proposed for this system.)

CHEMICAL CO.
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OCCIDENTAL

QXY CHEMICAL CO.

Construction Permit Application
Occidental Chemical Company
White Springs, Florida

Design Calculation
1.. Number of Transfer Units

Fluoride loading inlet to scrubber at 170°F is O. 8% by volume
(8,000 PPM) as SiF,. Fluoride loading outlet from scrubber at 115°F
is 6.8 PPM as SiF4, or 5 PPM as elemental F Effieiency of Fluoride
Removal'

8,000 - 6.8
- 8,000
At this exit gas 1oading, daily fluoride emissions are determined to
be:

x 100 = 99.91%

8720 ACFM x 1440 min/day x 6.8 x 10~6
6&;0&

85 cu. ft./day @ 115°F
0.204 mols/day

21.2 lbs,., SiFg4/day

15.5 1bs. F/dayré=~ 0.65 o)y

This compares with comparable warehouse emission standards of
.OS# F/day per ton Py0g. At design rate of 420 TPD allowable
emissions are 420 x .05 = 21 lbs/day. |
Number of transfer units required to achieve 99.91% efficiency,

based on gas phase is:

NTU EQUATION: Nyg = 1n 11 = 1n 82290 _ 35 1376
Y, -8
2

In 1176 = 7.06

Number of transfer units required 7.06
Number of transfer units designed 8.06

The NTU equation derives from the fundamental mas: transfer
egquation: Np = KCAP Y

where NA = moles transferred per hour
' Kg = mass transfer coefficient, noies/nr/sq. ft./atm

P = total pressure ,

Y = driving force differential, expressed in gas phase
concentration units

A = interfacial area

in which each term is defined mathematically.

*These vq]ues are used for design and may differ slightly from those
in Section V of Application. '
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(The reviewer is referred to Chemical Engineering texts for
complete discussion.)

This equation leads to the transfer unit theory and defines

the number as

' 1 Y
Nog = = 1 where Y, or Y, is a gas

s = YO phase concentration.

In the simple case of no resistance, i.e., very water soluble

gas, the YO pecomes zero and the basic equation for NTU becomes

Y ' Y
Noc. 1l ¢y 0 _ in L
Y2 y Y2

The absorption of fluoride in water or water-solutions of low
fluoride concentration is described in the EPA manual, Bull.
340/1-77-0099.

- The volume (ht.) of packing reduired'for a specified performance

Volume, V - (GM T-KGAP) Nog
where: V = packed depth, ft., or volume, ft.>

GM = molar in gas (mass) volocity based on tower cross
section, 1b mole/ (hr)(sq ft)

KGA = mass transfer ceefficient, 1b mole/ (hr) (cu ft) (atm)

P = total pressure, atm

Once the number of mass transfer units is determined, it is
necessary to establish the "volume" or dimension of the¢ system
through the mass transfer coefficient, as Kc in the avbove equation.

O

The area term A refers to the interfacial area of the system,
In packed towers, it is the total of interfacial surface area and 1s
expressed on a volumetric basis (as a combined term KGA), although

these values are all based on gas phase.




9 of 15
Z OCCIDENTAL

Y CHEMICAL CO.

Construction Permit Application
Occidental Chemical €ompany
. White Springs, Florida
2. Scrubber Dimensions:
From flow sheet, Fig. 2, inlet gas flow to scrubber is 12,672
ACFM at 170°F and 8720 ACFM at the outlet.
For design pressure drop of 1/2n H20 column per foot of packing
depth, the superficial flow velocity (without area deduction for
packing) is 225 ‘FPM;* therefore the inlet X-section is

12,672 £t.° % 225 ft. = 56 ft.2
min. min,

Lay-out and structural considerations require a rectangular
section, A X-section 9.5' deep and 6' wide is'chosen, 9.5' x 6' =
57 £t.2

In the spray/cross-flow packed scrubber, it has been found
empiracally that the spray section, at a water-to-gas ratio of
30:1 (GPM/MCF), provides the equivalent of 1 to 2 transfer units.

Water flow in this unit is higher than required for spray or
. packing irrigation because of additional heat effect not
associated with scrubbing.' A flow rate gpm water/MCFM gas of 73:1,
is designed (cf EPA 70.1). This is additional safety factor that one
transfer unit is provided in the spray section, leaving seven (7)
for the packed section,

At the gas flow rate and dimensions designed, as above, 65 to
70 cu. ft. of 1%"-2" intalox or tellerette packing are equivalent to
one transfer unit (cf the term Gyy - KGA) in cross-flow.

In another expression, at stated conditions of in'et-outlet,
2.15# of fluoride per hour are absorbed for each cubic foot of packing
in the irrigated section. This is a conservative, empiracally
established value. '

This gives 67 X 7 = 469 cu. ft. for the irrigated packed section,
8'-4" in length.

An additional 2'-9" of 4" tellerette packing is provided for
demisting dovnstream of the irrigated section. -

See Fig. 4 for further details of the arrangement.

*CLARKE-DAVIDESON, “MANUAL FOR PROCE3S ENGIWEERIMG CALCULA-IONS", pp. 460-
461. . : ) .
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