Appendix AMP — Alternative Monitoring Plan:

EPA Approval dated April 21, 2005
CF Industries’ Additional Information dated February 25, 2005

CF Industries’ Application for Approval of Alternative Monitoring Plan dated May 3, 2004
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Herschel E. Morris : RESHLATION

General Manager

CF Industries, Inc.

Plant City Phosphate Complex

P. O. Drawer L.

Plant City, Florida 33564-9007

TS

Dear Mr. Morris:

This is in response to your letter dated May 3, 2004, regarding an application for approval
of alternative monitoring for the CF Industries, Inc. Plant City Phosphate Complex (CFI), and
also your letter dated February 25, 2005, regarding additional information to support the
alternative monitoring request. CFI is subject to the Phosphate Acid Manufacturing MACT, 40
CFR Part 63, Subpart AA, and the Phosphate Fertilizers Production MACT, 40 CFR Part 63,
Subpart BB. Alternative monitoring is being requested, pursuant to Subpart BB, for the
Granulation Plants A, X, Y, and Z.

Granulation Plants X, Y, and Z are identical plants producing granulated ammonium
phosphate fertilizer products. The gas streams from each of the three plants pass through systems
of 10 individual scrubbers, consisting of primary (phosphoric acid scrubbing medium) scrubbers,
secondary (process water scrubbing mediumy) scrubbers, and a final pH-controlled fresh water
spray, fluoride abatement scrubber. Scrubber segments (groups of scrubbers treating gases from
the respective Fume, Dryer, Cooler, or Dust sources) are connected in series with the flow of
gases through the entire segment to be monitored by the combined pressure drop across the
segment. The liquid delivery pressure in the pond water cyclonic scrubbers will be measured and
recorded manually. The water flow and pH of the abatement scrubber water will be monitored
and recorded continuously. The flow of the phosphoric acid scrubbing medium to the primary
scrubbers will not be monitored, as these scrubbers do not function to remove fluorides from the
gas stream.

Granulation Plant A also produces granulated ammonium phosphate fertilizer products.
Although the equipment and process in Plant A is very similar to the equipment and process in
Plants X, Y, and Z, Plant A is older, smaller, and serves as a back-up unit for the other three
plants. CFI is proposing to continuously monitor the gas pressure drop across each of the
scrubber segments, and to continuously monitor the water flow in the header line to the
freshwater downcomer scrubber nozzles, the water flow to the fluoride abatement scrubber, and
the pH of the abatement scrubber water.

Intemet Address (URL) « htip://www.epa.gov
Recycled/Recyclabie « Prinied with Vegetable Ofl Based Inks on Fecycied Faper (Minimum 30% Fosiconsumer;



2
The proposed alternative monitoring consists of the following:

1. In each of the four granulation plants, continuous monitoring and recording of the
fluoride abatement scrubber liquid pH is proposed in lieu of the pressure drop across the
abatement scrubber. A minimum pH of 4.5 has been demonstrated to the Florida Department of
Environmental Protection to be a viable limitation and is a condition of CFI’s current Title V
permit. The pressure drop across the abatement scrubber is not proposed for measurement
because it is an extremely low value and meaningful variations would not be detectable.

2. In each of the four granulation plants, the pressure drop for each of the parallel
scrubber segments upstream of the fan and fluorine abatement scrubber is proposed to be
continuously monitored and recorded, in lieu of the pressure drop across each scrubber.

3. In Granulation Plant A, continuous monitoring and recording of the water flow
through the header feeding the three downcomer scrubbers is proposed.

4. In Granulation Plants X, Y, and Z, the secondary scrubber liquid flow condition is
proposed to be monitored by pressure gauges with the readings manually recorded at 2-hour
intervals.

5. In each of the four granulation plants, CFI proposes not to monitor the liquid flows to
the primary scrubbers on the basis that they are inherent process equipment which serves the
purpose of recovering and retumning product (i.¢., nitrogen and phosphate) to the production
process. '

Justification for the proposed alternative monitoring is based on CFI’s determination that
the Subpart BB scrubber monitoring requirements will not result in an appreciable environmental
benefit through a reduction in hydrogen fluoride emissions, requires a substantial expenditure of
funds for the purchase and installation of monitoring equipment due to the unusually large
number of scrubbers in the CFI Granulation plants, and due to the large number of scrubbers
there is an unreasonably high cost-to-benefit ratio in comparison with the acceptable ratio stated
by the Environmental Protection Agency (EPA) in the Subpart BB preamble.

We have completed our review of the CFI proposed alternative monitoring plan and have
one outstanding issue regarding the test plans to establish scrubber segment pressure ranges in
each of the four granulation plants. In section 3 of the HF MACT Initial Performance Test Plan
for CF Industries, dated February 2005, the test plans for establishing the allowable scrubber
segment pressure range describe the process as a minimum of two test runs, with a minimum of
one test run performed at the lower end of the scrubber pressure drop and liquid flow rate range,
and 2 minimum of one test run performed at the upper end of the scrubber pressure drop range
and liquid flow rate range. It is our position that a minimum of three test runs should be
conducted at both the lower and upper end of the pressure drop to improve the odds of obtaining
representative resuits. In addition to concerns about the representativeness of results from a
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single test run, CFI could have difficulty complying with the scrubber flow limits set using the
test results if there are any process or testing anomalies during a single test run. Therefore, as a
final action on CFI’s alternative monitoring request and based on information contained in the
original May 3, 2004, request and the additional information dated February 25, 2005, EPA
approves CFI’s alternative monitoring request for Granulation Plants A, X, Y, and Z with the
following condition:

* For establishing the scrubber segments pressure drop range during the required
performance test, CFI shall perform a minimum of three test runs for the lower
end of the pressure drop range and a minimum of three test runs for the upper end
of the pressure drop.

Please note that the review and approval of CFI's altemative monitoring request was
coordinated with the Hillsborough County, Flonda, Environmental Protection Commission. If
you have questions regarding this altemative monitoring request, please contact Lee Page of the
EPA Region 4 staff at (404) 562-9131.

Sincerely,
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Beve&‘]y H. Banister

Director

Air, Pesticides & Toxics
Management Division

cc: Ron Dennis, Hillsborough County EPC
v/ Cindy Phillips, FLDEP




PO. Drawer L.
Piant City, Florida 33564-9007
Telephone; 813/782-1591

February 25, 2005 %';;:,‘

R. Douglas Neeley

Chief

Air Toxics and Monitoring Branch

Alr, Pesticides, and Toxics Management Division
United States Environmental Protection Agency
Region IV

- Atlanta Federal Center

61 Forsyth Street

Atlanta, Georgia 30303-8960

Dear Mr. Neeley:

Enclosed is the CF Industries, Inc., response to your October 12, 2004, letter requesting
addition information regarding the CF proposed alternative monitoring plan. This response, as
requested, includes specific answers for the requests posed by the Environmental Protection
Commission of Hillsborough County; a consolidated presentation of the proposed plan, and an
Initial Performance Test Plan.

As stated in CF’s May 3, 2004, submittal, CF remains available and would welcome a
meeting with EPA to discuss this proposal.

Please call Tom Edwards at 813-364-5608 with any questions on this submittal, or to
arrange such a meeting.

Sincerely,
. N ey o - |
L%f.—ac/«x{ . /7 QF”'L%—'

Herschel E. Morris
Vice President Phosphate Operations and
General Manager

cC: Errin Pichard, FDEP
Ronald Dennis, EPCHC
Tom Edwards, CFI
Jim Alves, HGS




Responses to Environmental Protection Commission of Hillsborough County
Requests Dated Julv 6, 2004

EPCHC Request 1:

1. We assumed that the proposed alternative monitoring plan is the one summarized in
Attachment 7 and dated May 3, 2004. If this is so, we need more details on this plan
like those that were provided in the earlier one given in Appendix E. In particular,
we would like to see Figure 1 - XYZ Granulation Scrubber Schematic — Single
Granulation Train updated to reflect the table in Attachment 7. We also would like to
see a similar schematic for the A Granulation Plant. While the appendices and
attachments given in the application were informative from an historical perspective,
they were confusing as to what was the final altemative monitoring plan being
requested. Therefore, we would like to see a more detailed and coherent alternate
monitoring plan application presented for approval that meets the requirements of 40
CFR Part 63.8(f)(4)(ii).

CF Industries Response:

The final proposed alternative monitoring plan is enclosed, and includes the summary
monitoring table, the schematic diagrams, and the other necessary information.

EPCHC Request 2:

2. For Fume Pondwater Cyclonic Scrubbers, Dryer Pondwater Scrubbers, and Cooler
Pondwater Scrubbers, the alternative monitoring plan presented in Attachment 7
shows that liquid monitoring will be conducted by 2-hour interval delivery pressure.
Even though CF Industries has shown in Figure 4 of Appendix E a relationship
between the TDH of the pump and flow rate, this relationship is curvilinear and will
not correspond one-to-one to the plus or minus twenty percent of the baseline average
value for liquid flow specified by 40 CFR 63 Subpart BB,

CF Industries Response:

The original CF proposal dated June 5, 2003, was to monitor total dynamic head (TDH)
on the liquid feed pumps to the freshwater abatement scrubbers. The proposal was
changed in later submittals to delete the TDH measurement and substitute flow
measurement, which is the same indicator parameter specified by the Subpart BB rule.

For the secondary pond water cyclonic scrubbers, CF proposes the 2-hour interval
monitoring of the spray header pressure. The third EPCHC comment concurs that this
proposal is acceptable.




EPCHC Request 3:

3. CFI has three sets of scrubbers considered to be part of separate scrubbing systems
and a final abatement scrubber. Pressure drops are measured and recorded per
scrubbing system and not per scrubber. In addition, liquid flow rate is currently not
monitored in the system and is not proposed to be monitored as required in the above
mentioned monitoring requirements. EPC staff does not have reasonable assurance
that this monitoring approach will be adequate in showing problems in the system.

For example, CFI conducted a test on the “Z” granulation unit on March 11, 2003,
This test had to be postponed after the first run showed fluoride emissions above the
permit limit. Indicators such as the pressure drop across the scrubber system and
scrubber pump delivery pressure showed normal values. Further investigation
showed that the sprayer in the fume cyclonic acid scrubber fell off, thus affecting the
efficiency of the entire scrubber system. Even though according to CFI this was a
one time event, problems like this are a possibility and CFI does not appear have the
proper measures in place to identify these types of problems.

On the other hand, we have no objection to the 2-hour interval for monitoring the
water delivery pressure on the spray headers for the primary and secondary scrubbers.
Even though 40 CFR 63 Subpart BB specifies 15-minute block averages for the liquid
monitoring system, this is not a significant change since most spray header failures
will be gradual rather than catastrophic.

In this application, CFI submitted a summary table (see Attachment 7) that shows the
proposed liquid and gas monitoring that will be conducted as part of their alternative
monitoring plan to comply with 40 CFR Part 63.625. However, even though this plan
does not appear to meet the scrubbing control system monitoring requirements
specified in 40 CFR Part 63.250 (c) (1) and (2), EPC staff believes that the plan can
be acceptable with some changes described below.

CFI should measure the water delivery pressure on the spray headers for the primary
and secondary scrubbers and measure the pressure drop on the venturi scrubbers. The
primary and secondary scrubbers are cyclonic spray scrubbers. Typically, these
scrubbers have a relatively small pressure drop across them (i.e., 1 to 2 inches of
water). It is very unlikely that any loss of water to such a scrubber would be detected
in the segment pressure drop. Therefore, a measure of liquid flow is needed. Since
delivery pressure is a surrogate for liquid flow, we can accept it for liquid monitoring
provided it is measured at the spray header and not at the scrubber pump. On the
other hand, pressure drop across a venturi scrubber, which is much higher than that
across a ¢yclonic spray scrubber, is affected by both the gas velocity and the
scrubbing liquid flow rate. Therefore, we can accept the segment pressure drop for
both liquid and gas monitoring of the venturi scrubbers.




CF Industries Response:

Regarding the EPCHC reservations about the CF proposal not to monitor liquid flows,
the comment does not recognize the flow monitoring proposed for the freshwater fluorine
abatement scrubber. CF maintains that this approach is justified due to the lower-than-
expected concentrations of hydrogen fluoride shown to be present in the stack gases, the
cost of the flow monitoring instrumentation for the number of scrubbers present, and the
fact that the fluorine abatement scrubber is a unique and significant extra layer of
scrubbing not used commonly in the phosphate industry. By providing these fresh water
scrubbers, CF has placed significant financial resources into extra pollution control
equipment to reduce fluoride emissions, and therefore the monitoring of upstream
scrubbers does not carry as much importance as it does for other systems with fewer
scrubbers.

The 2003 incident cited by the EPCHC, in which an acid spray nozzle was missing in'the
fume cyclonic scrubber, has been determined by CF not to be the cause of elevated
fluoride emissions. The comments by the design engineers included in Appendix B of
the enclosed Altemative Monitoring Plan support this conclusion. The phosphoric acid
used in these scrubbers does not remove fluorides from the gas stream. Consequently,
CF proposes not to monitor the acid flow or pressure to these scrubbers, as they are not
fluoride emission control equipment. This rationale is presented in Section 5.0 of the
enclosed Alternative Monitoring Plan.

The EPCHC comment concludes that the measurement of water delivery pressure to the
secondary cyclonic scrubbers and segment pressure drop are acceptable.

EPCHC Request 4:

4. If further evaluation of this proposed monitoring plan is take place, CFI should
identify the different types of contingencies that could take place in their granulation
processes and the monitoring measures that will identify each problem properly and
in a timely manner.

CF Industries Response:

This analysis is provided in the enclosed Alternative Monitoring Plan, Section 5.0.



ALTERNATIVE MONITORING PLAN

CF Industries, Inc.
Plant City Phosphate Complex
10608 Paul Buchman Highway
Plant City, Florida 33563

February 25, 2005
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0.0  Proposed Alternative Monitoring Plan Summary

The proposed monitoring in the phosphoric acid plants will meet the requirements of the
Hydrogen Fluoride Maximum Achievable Control Technology (HF MACT) Rule,40
CFR 63, Subpart AA. However, in the granulation plants (A,X,Y, and Z) substantial
changes to the Subpart BB Rule monitoring are being proposed in the Alternative
Monitoring Plan. Table 1 provides a summary of the proposed scrubber monitoring.
Sections 1.0 through 3.0 of the Plan describe the pollution control systems and the
proposed monitoring of those systems in the phosphoric acid plants and granulation
plants which are subject to the rule. Sections 4.0 and 5.0 discuss the economic and
technical justification for the proposed alternative monitoring plan. The emissions from
the affected plants currently meet the NESHAP emission standards established in the rule
and additional pollution control equipment is therefore not required for HF MACT
compliance.

1.0 Phosphoric Acid Plants

In the phosphoric acid plants (EU 004, EU 009) there are no planned deviations from the
monitoring required in the HF MACT Rule, Subpart AA. These plants operate horizontal
cross flow packed bed scrubbers and utilize process water for the scrubbing medium.

The “A” Phosphoric Acid Plant (EU 004) has the existing installed equipment required to
monitor scrubber water flow and pressure drop across the scrubber. In the “B”
Phosphoric Acid Plant (EU 009), a scrubber water flow meter and differential pressure
transmitter will be installed on the scrubber in order to meet the requirements.

1.1 Performance Indicators
The monitoring indicators specified by Subpart AA will be used. The scrubber
water flow rate provides an indication that the water flow to the scrubber is
sufficient, and the gas pressure drop is an indicator of scrubber packing integrity.

1.2 Measurement Techniques
The scrubber water flows and pressure drops will be monitored continuously
using a magnetic flowmeter and differential pressure transmitters.

1.3 Monitoring Frequency
An Aspen Data Historian will record the values every 30 seconds.

1.4 Averaging time
The Data Historian will convert the measured values to fifteen-minute block
averages. The Historian will average the fifteen-minute values over three-hour
periods for the determination of compliance.

2.0 “X,Y,and Z” Granulation Plants

Granulation Plants “X”, “Y”, and “Z” (EUO011, EU012, EUO013), are identical plants
producing granulated ammonium phosphate fertilizer products (MAP and DAP).
Altematives to the monitoring required in the HF MACT Rule, Subpart BB, are being
proposed for these plants, for the reasons explained in Sections 4.0 and 5.0. The gas
streams from each of the three plants pass through systems of 10 individual scrubbers.



The scrubber system for each plant consists of primary (phosphoric acid scrubbing
medium} ventuni and cyclonic scrubbers on the fume, dryer, and dust systems for
ammonia and product recovery; secondary (process water scrubbing medium) cyclonic
scrubbers on the fume, dryer, and cooler systems; and a final pH-controlled, fresh water
spray, fluoride abatement scrubber. The fluoride abatement scrubber collects the gas
streams from the fume, dryer, cooler, and dust scrubber segments and subjects them to an
intense fresh water scrub before exhausting the gases through the emission stack. The
freshwater fluoride abatement scrubber functions as an extra layer of insurance against
fluoride emissions including HF. Figure 1 is a process block flow diagram of the XYZ
granulation plants. Figure 2 is a schematic diagram of the XYZ granulation plant
scrubber systems.

The fluoride abatement scrubber is a vertical spray chamber scrubber with fresh water
sprays and a chevron type structured packing for mist elimination. Since it uses fresh
water scrubbing exclusively, the abatement scrubber is believed to be unique to CF
within the Phosphate Industry. The abatement scrubber pump sump is initially filled
with non-process reuse water. Water from the abatement scrubber sump is pumped
through ammonia vaporizer heat exchangers where the water is cooled before being
sprayed in the abatement scrubber. Scrubber water is cooler than the process gases and
causes condensation of fresh water from the stream of air and process gases entering the
scrubber. This results in a continuous source of makeup fresh water to the scrubber and
results in a subsequent blow down of the scrubber water without any other makeup water
source.

2.1 Performance Indicators
As an alternative to the Subpart BB monitoring it is proposed that the gas pressure
drop across each of the scrubber segments (groups of scrubbers connected in
series treating gases from the respective Fume, Dryer, Cooler, or Dust sources) be
monitored and recorded continuously. Since the scrubbers in each segment are
connected in series, the flow of gases through the entire segment can be
monitored by the combined pressure drop across the segment. The liquid delivery
pressure in the pond water cyclonic scrubbers will be measured and recorded
manuaily. The liquid water flow and pH of the abatement scrubber water will be
monitored and recorded continuously. The flow of the phosphoric acid scrubbing
medium to the primary scrubbers will not be monitored, as these scrubbers do not
function to remove fluorides from the gas stream.

2.2 Measurement Techniques
The segment pressure drops will be measured using differential pressure
transmitters. Pressure gauges will measure the nozzle delivery pressure in the
pond water cyclonic scrubbers. Magnetic flow meters will be installed to measure
the liquid flow to the fluoride abatement scrubber sprays. Existing pH probes will
monitor the pH of the abatement scrubber water.



2.3 Monitoring Frequency
The fluonide abatement scrubber liquid water flow and pH, and the pressure drop
through each parallel segment, will be monitored continuously. An Aspen Data
Historian will record the measured values every 30 seconds. The liquid delivery
pressure to the nozzles in the pond water cyclonic scrubbers will be manually
recorded in the Historian at the 2-hour intervals specified in the facility’s
Compliance Assurance Monitoring Plan.

2.4 Averaging time
The Data Historian will convert the continuously-measured values to fifteen-
minute block averages. The Historian will average the fifteen-minute values over
three-hour periods for the determination of compliance. The Historian will
calculate three-hour running averages of the liquid delivery pressures to the
secondary scrubber nozzles.

“A” Granulation Plant

Granulation Plant “A” (EU010) also produces granulated ammonium phosphate
fertilizer products MAP and DAP, but is older and smaller than the “X,Y, and Z”
Plants, and currently serves as a “back-up” unit for the other three plants.
Alternative monitoring to the monitoring specified in the Subpart BB rule is being
proposed for this plant as well, for the reasons explained in Sections 4.0 and 5.0.

The gas streams from this plant pass through a system of 8 individual scrubbers
consisting of primary (phosphoric acid scrubbing medium) venturi and cyclonic
scrubbers followed by fresh water spray downcomer scrubbers in the combined
dust/dryer segment and the fume segment; a fresh water spray downcomer
scrubber in the cooler segment, and a final, pH-controlled, freshwater, fluoride
abatement scrubber. The pH-controlled abatement scrubber water is also used in
the downcomer scrubber sprays. The fluoride abatement scrubber collects the gas
streams from the fume, dust/dryer, and cooler scrubber segments and subjects
them to an intense fresh water scrub before exhausting the gases through the
emission stack. The freshwater fluoride abatement scrubber functions as an extra
layer of insurance against fluoride emissions including HF. Figure 3 is a process
block flow diagram of the “A” Granulation Plant. Figure 4 is a schematic
diagram of the “A” Granulation Plant scrubber system.

The fluonde abatement scrubber is a vertical spray chamber scrubber with fresh
water sprays and a chevron type structured packing for mist elimination. Since it
uses fresh water scrubbing exclusively, the abatement scrubber is believed to be
unique to CF within the phosphate industry. The abatement scrubber pump sump
is initially filled with non-process reuse water. Water from the abatement
scrubber sump is pumped through ammonia vaporizers where the water is cooled
before being sprayed in the abatement scrubber. Scrubber water is cooler than the
process gases and causes condensation of fresh water from the stream of air and
process gases entering the scrubber. This results in a continuous source of




makeup fresh water to the scrubber and results in a subsequent blow down of the
scrubber water without any other makeup water source.

3.1 Performance Indicators
As an alternative to the Subpart BB monitoring it is proposed that the gas pressure
drop across each of the scrubber segments be monitored and recorded
continuously. Also it is proposed to continuously monitor and record the liquid
water flow in the header line to the freshwater downcomer scrubber nozzles, the
liquid water flow to the fluoride abatement scrubber, and the pH of the abatement
scrubber water. The flow of the phosphoric acid scrubbing medium to the
primary scrubbers will not be monitored, as these scrubbers do not function to
remove fluorides from the gas stream.

3.2 Measurement Techniques
The segment pressure drops will be measured using differential pressure
transmitters. The liquid water flow to the downcomer sprays and to the abatement
scrubber will be measured with magnetic flow meters. The existing pH probe will
monttor the pH of the abatement scrubber water.

3.3 Monitoring Frequency
The abatement scrubber pump liquid water flow and pH, the liquid water flow to
the downcomer scrubber nozzles, and the gas pressure drop through each scrubber
segment will be monitored and recorded continuously. An Aspen Data Historian
will record the values every 30 seconds.

3.4 Averaging Time
The Data Historian will convert the recorded values to fifteen-minute block
averages, and will average the fifteen-minute values over three-hour periods for

the determmation of compliance.

4.0 Economic Justification For Alternative Monitoring

Alternative monitoring of the granulation plant scrubbers is being proposed on the
grounds that the Subpart BB scrubber monitoring called for under Rule 40 CFR 63 will
not result in an appreciable environmental benefit through a reduction in HF emissions,
requires a substantial expenditure of funds for the purchase and installation of monitoring
equipment due to the unusually large number of scrubbers in the CF granulation plants,
and therefore has an unreasonably high cost-to-benefit ratio in comparison with the
acceptable ratio stated by the Environmental Protection Agency in the rule preamble. CF
was proactive in installing the four unique fresh water fluoride abatement scrubbers in
1975 as extra fluoride emission control devices, and has been consistently meeting the
Subpart BB emission standards since that time. Plant stack testing using Fourier
Transform Infrared technology (FTIR) has been conducted (Appendix A — URS Report).
That testing has demonstrated that the CF Plant City Complex has an estimated HF
emission potential of 1.7 TPY HF from point sources (Table 2 — Calculation of Annual
HF Emissions). The implementation of additional monitoring equipment called for under



the HF MACT Rule (Table 3 — Equipment List) would cost an estimated $1,161 ,000
(Table 4 — Cost Estimate) and is expected to have negligible impact on actual HF
emissions from the complex. In order to calculate a cost-to-benefit ratio (dollar cost of
additional monitoring equipment divided by reduction in tons of HF emitted), CF has
assumed that, if all monitoring called for in the HFMACT rule were implemented, rare
upsets in scrubber performance caused by plugging or disruption of scrubber liquid or gas
flows could be detected more quickly than they are with monitoring under other rules
(Periodic Monitoring and Compliance Assurance Monitoring). If the additional
monitoring over a 15-year instrument life were able to reduce the HF emissions from
point sources by a conservative 10%, then the cost-to-benefit ratio would be calculated to
be $453,000 per ton of HF [$1,161,000/ (10% x 1.7 TPY HF x 15 years)]. This number
is 9 times higher than the cost-to-benefit ratio stated to be “Inappropriately high” and
“unreasonable in terms of cost” in EPA’s example presented in the rule preamble at
Federal Register Vol. 64, Page 31361 and on Page 31369. In that example EPA
concluded that an expense of $50,000 per ton of abated HF emissions would not be
economically justified. Ergo, the much higher cost per ton ratio of the Subpart BB
monitoring for the CF granulation plant scrubbers is not justified, and the allowance of an
alternative monitoring plan is reasonable.

5.0 Technical Justification For Alternative Monitoring

The CF monitoring proposal provides the monitoring specified by 40 CFR 63 Subpart
AA for Phosphoric Acid Plants “A” and “B”. It also provides the monitoring specified by
40 CFR 63 Subpart BB for the fresh water liquid flow rates to the fluorine abatement
scrubbers at the four Granulation Plants “A”, “X”, “Y™, and “Z”. The alternative
monitoring elements of the CF proposal are justified as follows.

(1) In each of the four granulation plants, continuous monitoring and recording of the
fluorine abatement scrubber liquid pH is proposed in lieu of the pressure drop across the
abatement scrubber. The pH of the scrubber liquid is controlled above pH 4.5 by caustic
addition, in order to maintain the affinity of the liquid for fluoride gases and any
phosphoric acid droplets coming from the upstream scrubber stages. The 4.5 minimum
pH has been demonstrated to the Florida Department of Environmental Protection to be a
viable limitation and is a condition of the current Title V permit. A high pH in the
scrubbing liquid would not reduce the absorption of HF or other fluorides, so an upper
range limit is not needed. CF proposes to retain the limit as it currently exists in the
permit without further performance testing.

The pressure drop across the abatement scrubber is not proposed for measurement
because it is an extremely low value and meaningful variations would not be detectable.
The scrubber body is a spray chamber with no packing and the chevron-type structured
mist eliminator packing at the scrubber exit is not susceptible to plugging or corrosion.
Also, a loss of the gas flow through the scrubber is extremely unlikely, so there is no
malfunction condition involving the gas flow to be detected by measuring the pressure
drop.




(2) In each of the four granulation plants, the segment pressure drop for each of the
parallel scrubber segments upstream of the fan and fluorine abatement scrubber is
proposed to be continuously monitored and recorded, in lieu of the pressure drop across
each scrubber. This provides a measurable indicator of the gas flow through all the
scrubbers, or of any blockage that might occur in the scrubber segment. There is no
significant opportunity for the gases to escape the system as they flow through the
scrubber segment toward the fan, so pressure drop monitoring of the scrubber segment is
a satisfactory substitute for the monitoring of the pressure drop across each scrubber..

(3) In Granulation Plant “A”, continuous monitoring and recording of the liquid water
flow through the header feeding the three downcomer scrubbers is proposed. Blockage
or corrosion damage to any of the scrubber nozzles is unlikely in this neutralized fresh
water system, but any such malfunction would affect the flow rate through the header
line.

(4) In Granulation Plants “X, Y, and Z", the secondary scrubber liquid flow condition is
proposed to be monitored by pressure gauges with the readings manually recorded at 2-
hour intervals as proposed in the facility's Compliance Assurance Monitoring Plan. The
continuous monitoring of this parameter is not needed due to the cost and the back-up
effect provided by the fluoride abatement scrubber operating downstream.

(5) In each of the four granulation plants, CF proposes not to monitor the liquid flows to
the primary scrubbers (venturi/cyclonic scrubber combinations using 28% phosphoric
acid as a scrubbing medium) on the same basis that they are excluded from the
Compliance Assurance Monitoring Rule provisions in 40 CFR 64; ie. that they are
Inherent Process Equipment which serves the purpose of recovering product to the
process. These units were stated by the design engineer to have the purpose of
recovering ammonia and product dust from the gas stream and returning it to the
production process (Appendix B ~ Design Engineer’s Comments). Because they use
phosphoric acid as a scrubbing liquid at the same concentration as is present in the
phosphoric acid reactor, which is known to be a major source of fluoride gases, these
scrubbers should be considered a source of fluoride gases rather than fluoride emission
control equipment. The primary scrubbers are thus not HF control equipment, but
inherent process equipment for recovering nitrogen and phosphate process materials.

Additionally, the monitoring of liquid flows to these scrubbers is extremely problematic
due to constant scaling and pluggage of the monitoring devices with precipitating gypsum
and fluosilicate compounds.
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TABLE 1

Alternative Monitoring Plan Summary

Scrubber

Liguid Monitoring

Gas Monitoring

"A" & "B" Phosphoric Acid Plants:

- A-Phosphoric Acid
Packed Bed Cross-Flow Scrubber

Liquid Flow, continucus

Pressure Drop, continucus

B-Phosphoric Acid
Packed Bed Cross-Flow Scrubber

Liquid Flow, continuous

Pressure Drop, continuous

"A" Granulation Plant:

Acid Cycl?n ?igrScrubber Segment* Pressure Drop, continuous

Acid Vetgzieécrubber Segment* Pressure Drop, continuous

Acid Cyziigosrcrubber Segment* Pressure Drop, continuous

Acid V;?Sr(i:tg::rubber Segment* Pressure Drop, continuous

Fresh Wa[t)e(:vlirl]:gr?cllzr Scrubber Liquid Flow**, continuous Segment* Pressure Drop, continuous
Fresh Water Liquid Flow, continuous & o

Fluoride Abatement Scrubber

pH, continuous

X", "Y", "Z" Granulation Plants:

Segment” Pressure Drop, continuous

Segment* Pressure Drop, continuous

Delivery Pressure, 2-hour interval

Segment* Pressure Drop, continuous

Segment* Pressure Drop, continuous

Segment* Pressure Drop, continuous

Delivery Pressure, 2-hour interval

Segment* Pressure Drop, continuous

Delivery Pressure, 2-hour interval

Segment* Pressure Drop, continuous

Segment* Pressure Drop, continuous

Segment” Pressure Drop, continuous

Fume
Acid Venturi Scrubber (3)
Fume
Acid Cyclonic Scrubber (3)
Fume
Pond Water Cyclonic Scrubber (3)
Dryer
Acid Venturi Scrubber (3)
Dryer
Acid Cyclonic Scrubber {3}
Dryer
Pond Water Cyclenic Scrubbers (3)
Cooler
Pond Water Cyclonic Scrubber
Dust
Acid Venturi Scrubber (3)
Dust
Acid Cyclonic Scrubbers (3)
Fresh Water

Fluoride Abatement Scrubber (3)

Liguid Flow, continuous &
pH, continuous

hw

* A segment constitutes a train of scrubbers in series or a single scrubber, excluding the fresh water fluoride

abatement scrubber.

** One flow meter in the common header pipe delivers water to the three downcomer scrubbers.
*** Gas flow indicated by Segment Pressure Drop.




TABLE 2
CF Industries Inc. Plant City Phosphate Complex
Emission Estimates For HF

Point Paint
Source HF Factor Source Estimated ;rc:wtias ts::
Source/Unit Totat (HF/F) Ratio Potentiat to [ Fugitive HF Potential Notes
Allowable F Emit (TPY} (TPY)
{TPY) HF (TPY}
A-DAP/MAP® 6.04 4.1% 0.25 0.12 0.37 Assumes 0.5% uncaplured fumes from all sources & 99% scrubber efficiency
X-DAPMAP/GTSP%® 6.70 4.1% 0.27 0.14 0.4 Assumes 0.5% uncaptured fumes from all sources & 99% scrubber efficiency
Y-DAP/MAP/GTSPY 9.60 5.8% 0.56 0.28 0.84 Assumes 0.5% uncaptured fumes from all sources & 99% scrubber efficiency
Z-DAP/MAP® 6.31 4.1% 0.26 0.13 0.39 Assumes 0.5% uncaptured fumes from all sources & 99% scrubber efficiency
4 o Assumes 0.5% uncaptured fumes from reactor, 10% uncaptured fumes from fillers and other sources,
A-PAP 5.20 3.0% 0.16 0.18 034 99% scrubber efficiency, 93% of fumes from reactor.®
Assumes 0.5% uncaptured fumes from reactor, 10% uncaplured fumes from filters and other sources,
g 0,
B-PAP 4.60 3.0% 0.14 0.16 0.30 99% scrubber efficiency, 93% of fumes from reactor.®
Acid Clarification 1.23 47% 0.06 0.03 0.09 Assumes 0.5% uncaptured fumes from all sources & 99% scrhbber efficiency
Shipping Scrubber” NA NA NA NA NA Assumes 0.5% uncaptured fumes from all sources & 99% scrubber efficiency
Assumes 1.51 Lb HF/dayiacre from the surface area of tanks and dilches with pond waler.
Misc HF Sources 0.107 0.107  |Vacuum Pump HF emissions per AP-42 1/95 Table 8.9-1; Controlied emission factor for Phospharic
Acid Plant filler vacyum pymp
Process Water Cooling Uses 0.02 pgi{m2-s) HF pond emission factor flom the 1/7/94 Radian report. Assumes an average
Ponds' NA NA NA 0.85 0.85 6.8MPH wind speed, an average annual pond water temperature of 95°F, and a pond coverage area of 311
Agres,
Total 1.70 2.00 3.70

“Note: Whila permitted for DAP & MAP, these plants have only produced DAP in the last 10+Yr. No testing was done in A and Z DAP/MAP. Therefore, the X-DAP HF emission factor was used.

®Note: This plant produces both DAP & MAP on a routine basis. The Y-MAP HF emissicn factor was used because it was higher than the X-DAP factor.

Note: GTSP has not been produced in more than 10 years. If GTSP is produced in the fulure, emission factors will be developed and the facility's status as a HAP source will be re-evaluated.

‘Note: No testing was done in A-PAP, Tha emission factor for B-PAP was usad for A-PAP.

“Note: Past fume duct tests in A & B PAP have indicated that 93% of the fluoride fumes entering the scrubbers come from the reactor. The filter and other sources contribute only 7% of the Ruorides.

% 'Note: See Appendix B for sample calcufations.




TABLE 3 - Monitoring Equipment List For HFMACT Rule - Specified Monitoring

Area

Loop #

DWG.

New/Exist. | Flow meter Size |DP req'd Description
# req'd
] APAP 2185 20-TW-035 Exist. APAP Scrubber Process Water Supply Flow
2 APAP 2185  20-TW-035A Exist. APAP Scrubber Pressure
3 BPAP 3098 New 1 8" BPAP Scrubber Process Water Supply Flow
4 BPAP 3099 New 1 BPAP Scrubber Pressure
5 XDAP 4547X 5.1-T-51 Exist. X Dryer Scrubber Pressure
6 X DAP 4545X 51-T-53 Exist. X Dust Scrubber Pressure
7 XDAP 4546X 51-T-52 Exist. X Fume Scrubber Pressure
8 XDAP 4560X 5.1-T-54 Exist. X Cooler Scrubber Pressure
9 XDAP 4330X New 1 4" X Dryér Secondary Scrubber Flow (pond water supply)
10 X DAP 4331X New 1 4" X Fume Secondary Scrubber Flow (pond water supply) -
49 Z DAP 434UL NEWw ‘ - . e P T ” ot e ¢ - ..
50 ADAP 4333A New 1 6" A DAP Dryer Venturi Scrubber Flow (low pres. liquor supply)
51 ADAP 4334A New 1 g" A DAP Fume Venturi Scrubber Flow {low pres. liquor supply)
52 ADAP 4336A New 1 4" A DAP Dryer Primary {cyclonic) Scrubber Flow (high pres. liquor supply)
53 ADAP 4337A New 1 4" A DAP Fume Primary (cyclonic) Scrubber Flow (high pres. liquor supply)
54 ADAP 4547A 5.0-T-23 Exist. A DAP Dryer Scrubber Pressure
55 A DAP 4546A 50-T-22 Exist. A DAP Fume Scrubber Pressure
56 A DAP 4339A New 1 14" A DAP Abatement Scrubber Flow (pond water supply)
57 ADAP 4340A New 1 A DAP Abatement Scrubber Pressure



TABLE 4

ADDITIONAL SCRUBBER PROCESS MONITORING COST ESTIMATE

4" meters
6" meters
8" meters
14" meters
DP's
Enclosures
i/0 cabinet
JB's

PLC's
/O cards

Mech Eng.
Elect. Eng.
Software Eng.

Mech. Installation
Elect. Installation

Taxes

Freight

Subtotal
Contingency 15%

Total

42
58

$5,000.00
$5,400.00
$6,050.00
$11,000.00
$2,500.00

$950.00
$2,000.00
$550.00

$15,000.00
$2,500.00

$65,000.00
$45,000.00
$25,000.00

$5,350.00
$4,400.00

Total
$115,000.00
$54,000.00
$12,100.00
$55,000.00
$17.500.00

$39,900.00
$6,000.00
$5,600.00

$45,000.00
$7,500.00

$65,000.00
$45,000.00
$25,000.00

$224,700.00
$255,200.00

$27,000.00
$10,000

$1,009,400.00

__$151.41000

$1,161,000.00



'y

APPENDIX A

Extractive FITR Testing for Hydrogen Fluoride




ab

Extractive FTIR Testing for Hydrogen Fluoride in the
X-DAP, Y-MAP, B-PAP and ACU Stack Emissions:

Final Document

Submitted to:

~ CF Industries, Inc.
10608 Paul Buchman Hwy
Plant City, FL. 33565

Submitted by:

Curtis T. Laush, Ph.D.
URS Corporation
9400 Amberglen Boulevard (78729)
P.O. Box 201088
- Austin, Texas 78720-1088

May 2002



Report Titled:

Extractive FTIR Testing for Hydrogen Fluoride in the X-DAP,

Y-MAP, B-PAP and ACU Stack Emissions
Pages: 1 through 27

Reviewed & Sealed by:
Patrick G. Hecht. P.E.
. State of Florida, P.E. # 29507
URS Corpoaration — North Carolina

General Contractor #50915

1600 Perimeter Park Drive
Morrisville, NC 27560

September 2002

‘ QM 4 \W 30

Patrick G. Hecht. P.E. . / Date

Original Document In MS Word and secured in the Morrisville Office document
management system as RTPDOCS-#6931-v3-ExtraTive_FTIR_Testing.DOC.

Copyy #2



[ T e

araams  mmcoes 00 aheeees e

1.0 Executive Summary and Introduction

Measured hydrogen fluoride (HF) emissions from the phosphoric acid (B-PAP), acid

i
clarification unit (ACU) and granulation process stacks are <1 ton/year, assuming!

O a conservative detection level of 36 ppbv at the X-train granulation stack (X-DAP);

0 a measured average concentration of 246 ppbv at the B-PAP stack;

0 a measured average concentration of 113 ppbv at the ACU stack;

o a measured average concentration 216 ppbv at the Y-train granulation stack (Y-
MAP), and; ' '

o Operations observed during measurement are typical for an 8760 hour year.

It is important to note that the stack chemistry also prohibits sample filtering at elevated
temperatures, due to biasing effects caused by the chemical decomposition of particulates. A
sampling probe and filter assembly maintained just above stack temperatures was used to prevent
condensation losses and particulate dissociation, so that accurate reporting of HF emissions was
ensured. The extractive FTIR method was validated b.y Method 301 spiking for HF monitoring at
B-PAP and by EPA Method 320 spiking at the other stacks.

”

This document presents the results of a series of emission stack gas measurement tests
performed by URS for CF Industries at the X-DAP, Y-MAP, ACU and B-PAP stacks. ‘The
measurements were made in a continuous and real-time fashion with an extractive-type Fourier

Transform Infrared (FTIR) spectroscopic system. The system also included an

aerosol/particulate filter assembly, with accommodations for spiking (diluting) the sample stream

with certified gas standards per EPA Method 301 and 320.

~ The objective of this testing was to measure the gaseous HF emissions at each stack over a
continuous three hour period during normal process conditions. The accuracy of the analytical
monitoring method was validated by Method 301 to ensure that all the data were representative

of actual stack emissions. .

Testing took place between 10 April and 25 April 2002. The test schedule, sampling
locations, and test conditions are summarized below in Table 1-1. The process and stack

conditions are summarized in Table 1-2.
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Table 1-1. Test Schedule — X-DAP, Y-MAP, B-PAP and ACU

Spike tests with HF standard

Date Activity Test Conditions
10-Apr-02 thru Set-up and cafibration of FTIR system at Y-MAP “Normal MAP process
fpal 1-Apr-02 Sampling of Y-MAP stack emissions conditions

-Contaminated
extraction line

12-Apr-02 thru
15-Apr-02

Set-up and calibration of FTIR system at X-DAP
Method 320-pre-test spiking with HF standard
Sampling of X-DAP stack emissions

Method 320 post-test spiking with HF standard

Normal DAP process
conditions

16-Apr-02 thru
18-Apr-02

Set-up and calibration of FTIR system at B-PAP
Methed 301 spiking at B-PAP '

Normal PAP process
conditions

19-Apr-02

Method 320 pre-test spiking with HF standard
Sampling of B-PAP stack emissions
Method 320 post-test spiking with HF standard

Normal PAP process
conditions

22-Apr-02 thru
23-Apr-02

Set-up and calibration of FTIR system at Y-MAP again
Method 320 pre-test spiking with HF standard
Sampling of Y-MAF stack emissions

Method 320 post-test spiking with HF standard

Normal MAP Process
conditions

24-Apr-02 thru
23-Apr-02 .

Set-up and calibration of FTIR system at ACU
Method 320 pre-test spiking with HF standard
Sampling of ACU stack emissions

Method 320 post-test spiking with HF standard

Equipment pack-up

Normal ACU
conditions

Scaled by Putrick G. Hecht, P. E. 29307




Table 1-2. CF Stack Testing — Process and Stack Conditions
(Provided by CF Industries, Inc.)

- .
Y-MAP X-DAP B-PAP Y-MAP " Acid
4/11/02 4/15/02 4/19/02 4/23/02 | Clarification
- 4/25/02

1.50PM- [ 11:09PM - | 1:50PM - | 10:15 AM - | 3:12PM -
4:00 PM 3:40 PM 5:00 PM 4:40 PM |- 10:00 PM

Process Input Rate (TPH 100% P203) 37.0 36.6 309

Process Input Rate (TPH 100% NH3) 7.9 15.9 8.3

Process Output Rate (@ 100% Recovery (TPH DAP) 71.9 80.4 60.2

Fume Scrubbers Process Water Pressure (PSIG) 60 53 64

Dryer Scrubbers Process Water Pressure (PSIG) 58 54 64

Cooler Scrubbers Process Water Pressure (PS1G) 62 55 62

Abatement Scrubber Water Pressure (PSIG) 38 42 38

Dust Scrubber DP (Inches Water) 25 27 26

Fume Scrubber DP (Inches Water) 30 25 30

Dryer Scrubber DP (Inches Water) 24 27 26

Cooler Scrubber DP {Inches Water) 10.0 5.8 8.0

Abatement Scrubber pH 7.0 6.8 7.0

B-PAP P205 Input From Phosphate Rock (TPH 100% P203) 82.7

B-PAP Phosphate Rock Sturry [nput (Wet Basis - TPH} 422.4

B-PAP Sulfuric Acid Input (TPH 100% H2504) 2136

B-PAP Water lnput From Sulfuric Acid (TPH) 16.1

B-PAP Scrubber Outlet Temperature (°F) 105

B-PAP Scrubber Water Pressure (°F) 50

B-PAP Scrubber Fan Loading (Amperes) 211

Acid Clarification Input Rate (TPH Acid) 4212

Acid Clarification Scrubber Water Flow (GPM) 434

Acid Clarification Scrubber Fan Loading (Amperes) 93

Acid Clarification Scrubber Fan Temperature (°F) 99

—-3—
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2.0 Principles of FTIR Monitoring

Almost every chemical compound absorbs infrared (IR) light to some degree in a
pamicu[ar region of the mid-infrared spectrum. These absorption properties can be used to
identity and quantify ;:hemical compounds in a complex mixture of gases. As stated by Beer’s
Law, the magnitude of a compound’s IR absorbance is directly proportional to the product of its '
concentration in the mixture and th_e sample cell optical path length. This is otherwise known as
the compound’s optical depth. The extractive FTIR instrument used by URS is able to achieve
parts-per-billion (ppb) detection levels because the optical path léngth within the measurement
cell is magnified many times by reflecting the IR beam between a series of mirrors before it -
reaches the detector. The mirrors provide a fixed optical path length best suited to the ga.s

mixture being sampled. In this case, an optical path length of 20.1 meters was utilized.

21 The Spectrum Analys:s Method
An infrared spectrum analysis is performed by matchmg the features of an observed

spectrum to those of reference standards. If more than one feature is present in the same region,
then a linear combination of references is used to match the compound feature. The standards
are scaled to match the observed band intensities in the sample. This scaling also matches the
unknown concentrations. An infrared spectrum can be collected and analyzed in approximately
one second, but spectra are normally averaged over a one- or two-minute integration period to

produce adequate signal-to-noise limits and ppb detection levels.

The scaled references are added together 1o produce a composite, which represents the
best match with the sample. A classical least squares mathematical function is used to match the
standards’ absorption profiles with those of the observed spectrum in specified spectral analysis
regions. The compounds of interest together with compounds expected to cause spectral

interference are included in the analysis region.

211 'Creating the Spectrum Analysis Method
The spectrum analysis method used for the stack tests at CF Industries was developed by

selecting the spectral regions and sub-regions that are [east affected by primary IR absorbers
(H20 and COy, in this case) while also producing the best detection limit possible for the target
compound (HF). Typically, an analysis method will be iteratively refined by using it to analyze
a represen.tative set of infrared spectra while varying the method. The optimum method 1s
indicated when both the 95% confidence levels and the bias on the individual compounds are

minimized. Table 2-1 lists the range of references included in the analysis method used by the

—4-
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FTIR system for all stack tests. Each reference is described in terms of its optical depth

(concentration times cell path length, or ppm*m) range.

Table 2-1. Analysis Method Parameters for
Major Contaminants and Spectroscopic Interferants

Compound Optlcallzi)fzf_);:clj;mge of Estimate of Minimum
i Detection Limit (MDL)
. (ppm*m)
H,0 28,870-27,509,700 N/A®
CO, 70.348-2110.430 N/A*
HF 1.000-2,000.000 18 ppbv

* Determination of MDL not necessary because compound was always prescn[ in appreciable
conccntratlons during sampling. :

After setting up the FTIR instrument at each sampling location, signal-to-noise ratio
(SNR) assessments were performed. This was determined on-site by measuring the noise
equivalent absorbance (NEA) of each FTIR system while sampling nitrogen. The NEA is
‘'derived by ratioing two consecutive single beam spectra to produce a “zero” spectrum, then
measuring the peak-to-peak absorbance at a frequency region of interest. This represents the
noise level of the instruments under field conditions. By determining the concentration level for
each contaminant that scales down its analyzed spectral features to the NEA (representing a SNR
of 1 or better), the compound’s SNR-limited minimum detection limit (MDL) can be estimated.
These are listed in Table 2-1. [t should be noted that these values represent the lowest possible

detection limits that the system hardware will allow.

Therefore, it is important to note that these MDLs were estimated considering
instrumental noise levels under field conditions without influences from the major spectroscopic
interferants (H,0 and CO,). When spectroscopic interferences are taken into account for those -
contaminants that have overlapping absorption features an increase in their MDLs are expected.
A conservative estimate of that increase, based on expériences when sampling similar sources, is
a factor of 2. This had come about by statistical analysis of those sources when it was known
that the interferants were present at representative concentrations, but the contaminants of
interest were known to be completely absent. Three times the standard deviation about the
“zero” value (30) for each contaminant resulted in an MDL twice as hi gh as its corresponding
SNR-limited MDL.
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2.2 The Extractive FTIR and Sampling System
An extractive-type FTIR system was used for the stack testing conducted at CF

Industries. An MKS (formerly, On-Line Technologies) FTIR spectrometer and sample cell

“speciate and quantify the gaseous contaminants at each stack. Each sampling location was near -

the exit point of its respective stack, so the gas concentrations continuously monitored in real
time were considered representative of what is emitted into the atmosphere (uniformly
distributed in the stack with very little flow stratification). In general, the system compbnents
included a heated PFA-grade Teflon sample probe (3/8” OD), two heated mesh particulate fiiters
(0.1 um pore size) in series, a heated PFA-grade Teflon extraction line, the On-Line FTIR
spectrometer interfaced to a heated, nickel-coated sample cell, a sample pump and rotameter. A

“tee” was placed either between the filters and the extraction line, or between the extraction line

" and sample cell, to allow the spiking of certified gas standards as near as possible to the point of

stack gas extraction. The placement of the tee was determined by the stack chemistry (see

Section 3.0). The schematic in Figure 2-1 displays the complete sampling system.

Given this configuration, real-time monitoring consisted of pulling a gas stream
continuously from the sample port through the sampling system into the heated FTIR sample
cell. Sample flow was maintained at approximately 5-15 liters per minute, depending on the
isokinetic sampling requirements (see Section 3.0) by a diaphragm pump connected to the outlet

of the FTIR cell. A heated rotameter at the sample cell exhaust was used to monitor the system

sample flow.

Inside the FTIR cell, a set of optically matched gold-plated mirrors reflects an infrared
beam through the sample gas multiple times. As the beam passes through the sample, the
molecules in the sample absorb some of its energy. After exiting the cell, the infrared beam is
directed to a liquid-nitrogen cooled mercury/cadmium/telluride (MCT) detector, a -
photoconductive device that produces an electrical voltage proportional to the amount of infrared
light that strikes it. The strength of the absorption at particular frequencies is a measure of the
compounds’ concentration. The total distance traveled by the infrared beam inside the cell is the
cell path length, and is an important variable used in determining sample concentrations. For

" this project, the cell path length was fixed at 20.1 meters.

The FTIR sample cell and extraction lines were maintained at a temperature of 150°C.
The sample probe and filter assembly was maintained at a temperature slightly above stack
conditions to preclude the chemical decomposition of fluoride-containing particulates (as per the

Test Plan for Quantification of Free Hydrogen Fluoride Emissions at CF Industries, Inc. Plant

_6_
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City, Florida submitted in February 2002, and approved with minor revision on April 9, 2002).
Cell pressures were continuously recorded during measurement periods using a pressure sensor

calibrated over the 0 — 900 torr range. Instrumental resoiutions were set to 0.5 cm’ and signal

*Y averaging was performed over two-minute periods (per approved Test Plan).
Valve
Heated Filter and
Spiking Assembly
Stack @6000
‘ HF Gas
Standard
paing Jes— - ‘ Spiking "tee"
0.1 um filters ‘ ‘
I 10" -'50"
Sampling Probe )
@ 60°C heate_d
extraction
line @ 150°C
Alternate 20.1 meter
' Spiking "tee” heated (150°C)
(150°C) ‘I‘ FTIR sample cell

B Rotameter Gas from HF
J Standard

~

Exhaust

Pump

Valve

Figure 2-1. FTIR Sampling System Schematic .
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3.0 Stack Sampling Considerations

The stack chemistry at each location dictates how the sampling system must be
configured to deliver representative gas streams to the FTIR sample cell. Regardless of sampling
location, the sample probe and filter assembly must be maintained at a relatively low temperature .
(60-65°C), to preclude the dissociation of fluoride-containing particulates (aerosols) in the filters,
but still above stack temperatures to prevent any condensation losses. It was the placement of
the spiking tee that required special consideration at each stack because of the chemistry
involved. The tee must be located at a point within the sampling system as close as possible to
where stack gas ts being initially extracted. Therefore, the spiking tee was located immediately

downstream of the filters, but upstream of the extraction line, when sampling the B-PAP and

- ACU stacks.

For the granulation stacks, it was realized that HF recoveries would not be sufficient at
this spiking tee location. The reason has nothing to do with the sampling system, but with the
stack chemistry. The presence of NH; in ppm-levels at Y-MAP requires the introduction of the
HF standard into an extremely hot (well above 100°C) gas stream to prevent the reaction of the
spike gas with ammonia to form additional NH,F'. Asaresult, the spiking tee was placed
further downstream within the sampling system, downstream of the extraction line but upstream-

of the sample cell. This location ensured mixing of the HF standard with stack gas under hot

conditions.

It was requested that the stack gas be sampled under isokinetic conditions. This required
matching the exhaust gas velocity within the stack to the sample probe extraction flow rate at
each traverse point. EPA Method 1 determination of the number of traverse points gave the |
same result at most of the stacks: six points at each of two sampling ports situated 90° to each
other. The ACU stack, however, required twelve points at each port. Table 3-1 summarizes the
stack flow rate at each location and traverse point {as measured by CF Industries personnel via
EPA Method 2 immediately prior to each FTIR sampling test) and the corresponding FTIR

extraction flow rate, assuming a 0.116in. 1D sample probe tip.

' For an overview of the reaction thermodynamics and kinetics associated with the formation of NH,F, please refer
to Extractive FTIR Testing of the X-DAP, Y-MAP and B-PAP Emissions, Section 5.0 and Appendix A, submitted in

January 2002,

—8 -~
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Tabie 3-1. Stack and Sampie Extraction Flow Rates

Y-MAP ; ACU
Stack flow FTIR flow Stack flow FTIR flow
ACFM lom % ACFM lpm
Traverse Point #
1 152515 4.80 187566 3.77
2 1685835 5.30 19626 3.95
3 185065 5.83 20179 4.06
4 180743 569 20981 422
5 167110 5.26 21241 427
6 148760 468 21753 4,37
7 220035 442
8 21753 437
9 21241 4,27
10 19626 3.95.
11 18766 3.77 -
12 18766 3.77
1 173150 5.45 17554 353
2 189123 5.95 19904 . 4.00
3 194774 6.13 20717 416
4 177804 5.60 21499 4,32
5 189033 5,01 21499 432
6 137726 4.33 21499 4.32
7 22253 . 447
8 21753 4.37
9 21753 437
10 21753 4.37
11 21241 427
12 20179 4.06
Average Filow: 169528.2 20679.46
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4.0 Validations of the Analytical Method

EPA Method 320 procedures were followed during each FTIR sampling test, which
“require pre-test and post-test spiking of an HF gas standard while sampling native exhaust. The -
spikes were carried out at two distinct concentration levels immediately before the three-hour .
test, then immediately after the test to show that adequate system response and accuracy was
maintained throughout. The location of the spiking tee within the sémpling syétem was dictated
by the stack chemistry (see Section 3.0) and the gas standard was injected in a continuous
fashion through a mass flow controller. The gas standard contained HF at a relatively low
concentration (3.5 ppm) and a tracer compound, SFe at 2.2 ppm, to allow for the precise
determination of standard dilution. See Appendix A for a detailed description of the spiking
procedure and calculations. It-must be noted that the chemical reactivity associated with HF
presents considerable challenges in the spiking procedure. Care was taken in sample line
conditioning (passivation) before the spikes were delivered and sampling commenced. Enough

time was allowed to elapse during the spikes to let the spike concentrations “level out”. -

An EPA Method 301 validation was performed at B-PAP to prove the applicability and
accuracy of the extractive FTIR method for all the stacks tested. It consists of a series of 12
consecutive spikes at representative concentrations while sampling native exhaust. A statistical
treatment of the 12-spiked/unspiked pairs determines the accuracy (acceptance criteria of &
30%), precision and bias factor (if needed) of the method. The B-PAP stack was chosen for this
rigorous validation because it represented the worst-case testing scenario, i.e. an exhaust stream

with representative concentrations of H,O and CO,, and the highest native concentrations of HF.

4.1 Instrument Calibrations and System Checks
A series of on-site calibration and system checks (outside of the gas standard validation

spikes already discussed) was performed on the FTIR and sampling system prior to each test to

ensure data of known quality. These tests consisted of the following:

® Cell Leak Checks: This test checks the integrity of the cell by pulling a vacuum on
it and then monitoring the leak rate. The acceptance criteria for this test is a leak rate
< 2 torr/minute. The FTIR sample cell on-site was verified to have a leak rate well
under 1 torr/minute at each of the four sampling locations (X-DAP, Y-MAP, B-PAP

and ACU) prior to testing.

* Infrared Detector Linearity Checks: For best results, it must be assured that thi_a
infrared detector yields a linear response throughout a reasonable absorbance range
and all the frequencies in a set of test spectra. A software linearizer is used to

—10 -
Sealed by Patrick G. Hecht, P. E. 29507



continuously adjust the MCT detector preamp signal in order to achieve the desired
response. To optimize the linearizer, background spectra are acquired without and
with a polyethylene filmcard in the IR beam. Companison of the strongly absorbing
polyethylene bands in the low, mid and high frequency regions against a clean
background enables the processor to appropriately set the linearizer terms (offset,
linear, quad, cubic and delay). This procedure was run prior to the start of testing,
and subsequent spectra were visually checked on a periodic basis to confirm that

finearity was maintained.

® Noise Equivalent Absorbance (NEA) or Signal-to-Noise Ratio (SNR) Tests: This
provides a measure of the sensitivity of the instrument for the specified spectral
resolution (0.5 cm-1, in this case) and number of scans (108, or 1 minute of signal
averaging, in this case). This is a measure of system noise. An NEA/SNR test was
run upon set-up, then re-checked at each new sampling location. The results, which
were used to assess the field detection limits listed in Table 2-1, were as follows:

> Range = 1000-1100cm’’, RMS Noise=0.04%(0.194 mAU), SNR=2237
> Range = 2400-2500cm”’, RMS Noise=0.04%{0.174 mAU), SNR=2487
Range = 4300-4400cm™', RMS Noise=0.08%(0.338 mAU), SNR=1283

Y4

e  Path Length: The sample cell used for these tests was geometrically fixed at 20.1

meters.

* Spectrometer Frequency and Resolution Checks: A real-time check of {requency
position and resolution was performed prior to and directly after each round of testing
by monitoring a specific water absorption line (present in ambient air). The position
of this line must not deviate more than £0.005 cm™ from the reference value and over |
the course of each test. Likewise, the line width (directly related to instrumental
resolution) of this line must not deviate more than +0.03 cm” from the reference
value and over the course of each test.

»  Spectral Background: A spectral background is essentially a “blank spectrum” in
that it does not contain any of the target compounds present in the sample. It was
created by purging the cell with ultra-high-purity nitrogen while collecting a
spectrum. This spectrum was then used by the analytical software to ratio against
each sample spectrum to produce an absorbance spectrum for quantitative analysis.
A new spectral background was generated prior to testing at each sampling location.

11~
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5.0 Stack Sampling Test Results

_ The results {or each emissions test are reported in this section. They are categorized
*ccording 10 sampling location. Each FTIR sampling test consisted of a set of pre-test HF spikes ‘
(per Method 320), a continuous three-hour sampling run, with the sampling time at each traverse
point equally divided, and a set of post-test HF spikes (per Method 320). See Sections 3.0 and

4.0 for details of the sampling system and method.

5.1 X-DAP Emissions Test
Extractive FTIR monitoring of HF at X-DAP was conducted on 15 April, 2002. The

emission profile is plotted in Figure 3-1. Noted on the graph is when stack sampling began and
ended, along with the times when the probe was out of the stack and ambient air was sampled .
(prior to the test and while the probe was moved from one stack sampling port to the other). The
test was interrupted to allow for the replacement of the FTIR sampling pump (the original pump
was beginning to fail) and is indicated in Figure 5-1. Upon averaging the concentrations
reported in Figure 5-1, and factoring in the average stack flow rate reported in Table 3-1, an
‘average HF mass emission rate of 0.019 1b/hr can be calculated. Following a convention often
recommended by the EPA, a value of %2 the FTIR method MDL was assigned to each data point
that was initially reported below the MDL for purposes of averaging. Given the conservative

estimate of two times the SNR-limited MDL, or 36 ppbv, as the FTIR method MDL (see Section

2.1.1), a value of 18 ppbv was used.

HF spiking, per Method 320, was conducted prior to and immediately after this emissions

test. The results are summarized in the following section.
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Figure 5-1. X-DAP FTIR Emissions Test
(15 April 2002)
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5.1.1 X-DAP Validation Spikes
The spiking of an HF certified gas standard was performed as stack gas was continuously

extracted and analyzed at a central traverse point within X-DAP. It was necessary to deviate
from the spiking procedure recommended by EPA Method 320, where the gas standard is
injected close to the initial point of stack extraction, because of the stack chemistry. Since NH;
was present in the native exhaust at significant concentrations {roughly 40 ppmv, on average), it
was critical to introduce the HF under elevated temperature conditions. This prevented the '
formation of NH,4F. Section 3.0 explains the need for the deviation in more detail and Figure 3-1
shows the alternate spiking “tee” location employed for the X-DAP tests. A gas standard
containing HF (at 3.5 ppmv) was injected at constant flows (regulated by a mass flow controller)
of 0.5 and 0.25 liters per minute over the sample gas. A spectroscopic tracer, SFe (at 2.12
ppmv), was also in the gas standard blend to provide a precise means by which to calculate

dilution ratios. Appendix A describes in detail how the tracer is used. Tables 5-1 and 5-2

-13 ~
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summarize the results, which show good recovery of the expected HF concentration under stack
dilution (using the EPA Method 320 allowances of 70%-130%), thereby validating the FTIR

analysis method for this compound.
]

Table 5-1. HF Spiking Parameters and Results at X-DAP: Pre-test

Conc. SF in gas cylinder (ppm), Cuu: . 212
Conc. SF; returned by method after analyte injection (ppm), 1* spike: 0.32
Cair . oo

2" spike: 0.17
Certified conc. of HF in gas cylinder (ppm), Teen: 3.5
Conc. native HF in stack, on average (ppm), Tuune: 0.018
Calculated conc. of HF after analyte injection (ppm), T, 1* spike: 0.54

2™ spike: 0.30

Measured conc. of HF by FTIR right before spike ends(ppm): 1* spike: 0.50
2™ spike: 0.28

% Recover 1* spike: 93%
Y p
2™ spike: 93%

Table 5-2. HF Spiking Parameters and Results at X-DAP: Post-test

Conc. SFy in gas cylinder (ppm), Cunir: 2.12
Conc. SF, returned by method after analyte injection (ppm), 1" spike: 0.36
Ca-w: 2" spike: 0.17
Certified conc. of HF in gas cylinder (ppm), Teen: 3.5
Conc. native HF in stack, on average (ppm}, Tt 0.018
Calculated cone. of HF after analyte injection (ppm), L., 1 spike: 0.61

2" spike: 0.30

Measured conc. of HF by FTIR right before spike ends(ppm): 1¥ spike: 0.58
| 2" spike: 0.24

% Recovery 1% spike: 95%

2™ spike: 81%

—-14 -
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5.2 B-PAP Emissions Test
Extractive FTIR monitoring of HF at B-PAP was conducted on 19 April, 2002. The

* emission profile is plotted in Figure 5-2. Noted on the graph is when stack sampling began and -
ended, along with the time when the probe was out of the stack and ambient air was sampled
(while the probe was moved from one stack sampling port to the other). Upon averaging the
concentrations reported in Figure 5-2, and factoring in the average stack flow rate reported in

Table 3-1, an average HF mass emission rate of 0.029 lb/hr can be calculated.

HF spiking, per Method 320, was conducted prior to and immediately after this emissions

test. The results are summarized in the following section.

Figure 5-2. B-PAP FTIR Emissions Test
(19 April 2002)
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5.2.1 B-PAP Validation Spikes
The spiking of an HF certified gas standard was performed as stack gas was continuously

= o .
extracted and analyzed at a central traverse point within B-PAP. The gas standard was injected -

close to the initial point of stack extraction (no NH; was present in this stack), per EPA Method
320. Section 3.0 explains the spiking procedure in more detail and Figure 3-1 shows the primary
spiking “tee” location employed for the B-PAP tests. A gaé standard containing HF (at 3.3
ppmv) was injected at constant flows (regulated by a mass flow controller) of 0.8 and 0.6 liters
per minute over the sample gas. A spectroscopic tracer, SF (at 2.12 ppmv), was also in the gas
standard blend to provide a precise means by which to calculate dilution ratios. Appendix A
describes in detail how the tracer is used. Tables 5-3 and 3-4 summarize the results, which show
good recovery of the expected HF concentration under stack dilution, thereby validating the
FTIR analysis method for this compound. It should be noted that there were no means by which
to simultaneously measure the native HF concentrations during the spike, so this value could

only be extrapolated from the FTIR measurement immediately before the spike was injected.

Table 5-3. HF Spiking Parameters and Results at B-PAP: Pre-test

Conc. SF; in zas cylinder (ppm), Clumir: 2.12
Conec. SF, returned by method after analyte injection (ppm), 1* spike: 0.60
Car 2™ spike: 0.46
Certified conc. of HF in gas cylinder (ppm), Teen: 3.5
Conc. native HF in stack, before spike (ppm), Toume: 0.20
Calculated conc. of HF after analyte injection (ppm), T, 1¥ spike: 1.13

2" spike: 0.92

Measured conc. of HF by FTIR right before spike ends(ppm): 1% spike: 0.92
2" spike: 0.83

% Recovery 1* spike: 82%
2" spike: 91%

- 16 -
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Table 5-4. HF Spiking Parameters and Resuits at B-PAP: Post-test

Conc. SF; in gas cylinder (ppm), Cunar: 2.12
Conc. SF, returned by method after analyte injection (ppm), 1¥ spike: 0.34
Cair ) nd -

2" spike: 0.44
Certified conc. of HF in gas cylinder (ppm), Teer: 335
Conc. native HF in stack, on average (ppm), T 0.20
Calculated conc. of HF after analyte injection (ppm), o p spike: 0.73

2" spike: 0.89

Measured conc. of HF by FTIR right before spike ends(ppm): ¥ spike: 0.67
2™ spike: 0.82

% Recovery : 1* spike: 92%
2" spike: 92%

5.3 ACU Emissions Test
Extractive FTIR monitoring of HF at ACU was conducted on 25 April, 2002. The

emission profile is plotted in Figure 5-3. Noted on the graph is when stack sampling began and
ended, along with the time when the probe was out of the stack and ambient air was sampled
(prior to the test). Upon averaging the concentrations reported in Figure 5-3, and factoring in the

averape stack flow rate reported in Table 3-1, an average HF mass emission rate of 0.007 Ib/hr
2 P & A

can be calculated.

HF spiking, per Method 320, was conducted prior to and immlediately after this emissions

test. The results are sumrnarized in the following section.

17 =
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Figure 5-3. ACU FTIR Emissions Test
(25 April 2002)
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5.3.1 ACU Validation Spikes 7
The spiking of an HF certified gas standard was performed as stack gas was continuously

extracted and analyzed at a central traverse point within ACU. The gas standard was injected
close to the initial point of stack extraction (no NH; was present in this stack), per EPA Method
320. Section 3.0 exblains the spiking procedure in more detail and Figure 3-1 shows the primary .
spiking “tee” location employed for the ACU tests. -A gas standard containing HF (at 3.5 ppmv)
was injected at constant flows (regulated by a mass flow controller) of 0.8 and 0.6 liters per
minute over the sample gas. A spectroscopic tracer, SFe (at 2.12 ppmv), was also in the gas
standard blend to provide a precise means by which to calculate dilution ratios. Appendix A
describes in detail how the tracer is used. Tables 5-5 and 5-6 summarize the results, which show
good recovery of the expected HF concentration under stack dilution, thereby validating the
FTIR analysis method for this compound. It should be noted that there were no means by which

! -18 -
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to measure exactly the native HF concentrations during the spike, so this value could only be

estimated (by FTIR measurement immediately before the spike was injected).

Table 5-5. HF Spiking Parameters and Resuits at ACU: Pre-test

Conc. SF; in gas cylinder (ppm), Counr: 2.12
Conc. 5F; returned by method after analyte injection (ppm), 1¥ spike: 0.35
Car 2 spike: 0.46
Certified conc. of HF in gas cylinder (ppm), Tier: 3.3
Conc. nattve HF in stack, on average (ppm), Tt 0.050
Calculated conc. of HF after analyte injection (ppm), T 1* spike: 0.62

2™ spike: 0.80

Measured conc. of HF by FTIR right before spike ends(ppm):

I* spike: 0.49
2" spike: 0.74

% Recovery

1 spike: 79%
2" spike: 93%

Table 5-6. HF Spiking Parameters and Results at ACU: Post-test

Conc. SFg in gas cylinder (ppm), Cunay:

2,12

Conc. SF; returned by method after analyte injection (ppm),
C‘IJI'I:

|* spike: 0.32
2" spike: 0.42

Certified conc. of HF in gas cylinder (ppm), Teen: 35
Conc, native HF in stack, on average (ppm), Towive: 0.200
Calculated conc. of HF after analyte injection (ppm), T, 1* spike: 0.70

2" spike: 0.85

Measured conc. of HF by FTIR right before spike ends(ppm):

1¥ spike: 0.62
2" spike: 0.80

% Recovery

1¥ spike: 89%
2" spike: 94%
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54 Y-MAP Emissions Test
Extractive FTIR monitoring of HF at Y-MAP was conducted on 11 Apnl, 2002 and again

on 23 April, 2002. The emission profiles are plotted in Figures 5-4 and 5-5. Noted on the graphs

7 *re when stack sampling began and ended, along with the times when the probe was out of the - -

stack and ambient air was sampled (prior to the test and while the probe was moved from one
stack sampling port to the other). Y-MAP was re-tested because no Method 320 spikes were
performed during the first test (no pre-test spiking because of time constraints and no post-test
spiking because of insufficient HF recoveries due to extraction line contamination). Using the
average of the concentrations reported in Figure 3-3, and factoring in the average stack flow rate

reported in Table 3-1, an average HF mass emission rate of 0.119 Ib/hr was calculated.

HF spiking, per Method 320, was conducted prior to and immediately afier this emissions

test. The results are summarized in the following section.

Figure 5-4. Y-MAP FTIR Emissions Test #1
(11 April 2002)
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Figure 5-5. Y-MAP FTIR Emissions Test #2

(23 April 2002)
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5.4.1 Y-MAP Validation Spikes
The spiking of an HF certified gas standard was performed as stack gas was continuously

extracted and analyzed at a central traverse point within Y-MAP. The gas standard was injected
close to the initial point of stack extraction (since only ~2 ppmv of NH; was presenf in this
stack), per EPA Method 320. Section 3.0 explains the spiking procedufe in more detail and
Figure 3-1 shows the prirﬁary spiking “tee” location employed for the Y-MAP tests. A gas
standard containing HF (at 3.5 ppmv) was injected at constant flows (regulated by a mass flow
controller) of 0.8 liters per minute over the Sample gas. A spectroscopic tracer, SFg (at 2.12
ppmv), was also in the gas standard blend to provide a precise means by which to calculate
dilution ratios. Appendix A describes in detail how the tracer is used. Tables 5-7 and 5-8
summarize the results, which show good recovery of the expected HF concentration under stack

dilution, thereby validating the FTIR analysis method for this compound.
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Table 5-7. HF Spiking Pé.rérﬁeféris'a'nd Results at Y-MAP: Pre-test

Conc. SF in gas cylinder (ppm), Cueir

2.12

Conc. SF, returned by method after analyte injection (ppm),
Ca:

1% spike: 0.49
2" spike: 0.44

Certified conc. of HF in gas cylinder (ppm), Teen: 3.5
Conc. native HF in stack, on average (ppm), Tuuire: 0.200 -
Calculated conc. of HF after analyte injection (ppm), T.p 1¥ spike: 0.96

2™ spike: 0.89

Measured conc. of HF by FTIR right before spike ends(ppm):

1¥ spike: 0.86
2" spike: 0.99

% Recovery

1* spike: 89%
2™ spike: 112%

Table 5-8. HF Spiking Parameters and Results at Y-MAP: Post-test

Conc. SF, in gas cylinder (ppm), Cipn:

2.12

Conc. SF, returned by method after analyte injection (ppm),
Car:

1¥ spike: 0.28*

Certified conc. of HF in gas cylinder (ppm}, Tcer:

3.5

Conc. native HF in stack, on average (ppm}, T

0.050

Calculated conc. of HF after analyte injection {ppm), T..,:

¥ spike: 0.51

Measured conc. of HF by FTIR right before spike ends(ppm):

¥ spike: 0.46

% Recovery

1¥ spike: 91%

*Only one spike was conducted due to time constraints
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6.0 Method 301 Validation at B-PAP

The analyte spiking procedure outlined in the EPA document Merhod 301-Field
Validation of Pollutunt Measurement Methods from Various Waste Media was carried out at B- .
PAP on 18 April, 2002. Method 301 requires 24 test runs, 12 spiked and 12 unspiked, so this
validation was completed upon the 12" paired HF spiking run when it was observed that the
sampling trial met the necessary statistical allowances. The EPA method also calls for épiking as
close as possible to the point of stack gas extraction, so the spiking “tee” was located in the
primary position, as discussed in Section 3.0 and shown in Figure 3-1. A gas standard containing
HF (at 3.5 ppmv) was injected at constant flows (regulated by a mass flow controller) on the
order of 0.6 to 0.8 liters per minute over the sample gas. A spectroscopic tracer, SFg (at 2.12
ppmv), was also in the gas standard blend to provide a precise means by which to calculate

dilution ratios. Appendix A describes in detail how the tracer is used.

Measurements consisted of comparing complete runs of unspiked and spiked analysis
samples. The first run consisted of continuously monitoring the unspiked sample stream for a
several-minute period, followed by a second run to continuously monitor the spiked sample
stream for several minutes. The volume of spiked gas was limited 10 ~20-30% of the total

sample gas volume.

The mean and standard deviation of the spiked members of the 12 pairs are dependent on
the means and standard deviations of the analyte native to the stack exhaust and of the analyte
spike itself. Since only one measurement system was used for this test, the variability in the
concentrations within the stack background was combined with any variability from the
instrurnent and cannot be separated. Table 6-1 shows the FTIR validation results for HF at B-
PAP. Fortunately, the combined variances were not considered statistically significant. The
validation statistics met all the allowable criteria for precision and accuracy without the need of a
correction factor. A small negative bias was observed (possibly due to residual HF line effects
after repeated spikes in a short time period), but was found to be statistically insignificant
according to the t-statistic. Therefore, the FTIR system was deemed as an acceptable field
analysis tool in reporting HF emissions. Table 6-2 shows the raw data collected during the
Method 301 validation, in comparison with the expected HF spiking concentrations based on the

tracer.
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Table 6-1. EPA Method 301 Analyte Spiking: Statistical Resuits for HF

-

S.-mean of FTIR meas. spiked samples
M,,-mean of FTIR meas. unspiked samp
SD;-std. dev. of FTIR meas. spiked samp
SD,-std.dev.of FTIR meas. unspiked samp
F-test

SDpociee-pooled std. dev.

RSD

RSD, if using pooled SD

B-bias at spike level

t-statistic, (n-2)=10 degrees of freedom
CF-correction factor if B stat. significant

- 1.4435
0.5639
0.1040
0.0781
0.5633
0.0920
0.0721
0.1631
-0.0815
2.1710
1.0927

For n=12, if 0.288<F<3.474, calculate pooled SD

RSD must be < 0.50 for successful validation
RSD must be < 0.50 for successful validation

if t-stat.> 2.776, then B is statistically significant

if 0.7<CF<1.3 OR if B not statistically significant,
then validation successful

Table 6-2. HF Validation at B-PAP: Spiking Parameters and Data

SF, concentration in gas cylinder (ppm) 2.12
Observed SF; concentration while line spiking (ppm), on average 0.582
Fraction of native scrubber exhaust in total spiked sample, on average 0.725
HF certified cylinder conc. (ppm) 3.50
Conc. of HF spiked into extracted scrubber exhaust (ppm), on average 0.961

.E:E\D‘xqa\maww._f;f%_
i ':u.
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7.0 Summary and Conclusions

Table 7-1 summarizes the results for the FTIR hydrogen fluoride samp[iﬁg tests at all the
sstacks tested at CF Industries in April 2002, Average HF emissions are reported in terms of
* volumetric concentrations (ppbv) and mass emission rates (Ib/hr and ton/yr). Generally, these
stacks emit relatively low amounts of pollutant (less than a total of 0.8 ton/yr) in the form of
vaporous HF. The extractive FTIR monitoring method employed by URS Corporation was

proven to be an accurate, continuous analysis tool upon validation by EPA Method 301.

Table 7-1. Average HF Concentrations Measured by FTIR at CFII Stacks

) Average Average Mass Average Mass
Stack Location ) .. .
Concentration (ppbv) Emission (lb/hr) Emission (ton/yr)***
X-DAP 36* 0.017 0.07
B-PAP 246 0.027 0.12.
ACU 113 . 0.007 0.03
Y-MAP #1 ND** ND** ND**
Y-MAP #2 216 0.106 0.46
TOTAL _ 0.68

*  Estimated detection limit of the FTIR test equipment.
** Results not valid due to contaminated extraction [ine.

*** Projected based on measurements made under operating conditions present at the time of testing and
8760 hours/yr.




Appendix A
Spiking/Validation Procedures
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Appendix A®
Spiking/Validation Procedures

Accuracy tests for the critical target compduna (HF) were performed against the FTIR
analysis method to assure the validity of the test data. This was accomplished by injecting.
measured volumes of certified gas into the extraction line as the FTIR system was drawing stack
gas through its cell. A chemically inert compound known to possess a broad spectroscopic
absorption pattern over a large range of concentrations (SFg) was included in the gas mixture to
calibrate dilution ratios. The linear behavior of the SF¢ concentrations returned by the analysis
method provides a precise measure of the dilution factor associated with each analyte injection.
The procedure used in calculating the concentrations expected during analyte spiking was as

follows:

» The gas standard was introduced directly into the heated sample cell while bypassing
the extraction line assembly. After the cell was sufficiently purged with the standard
containing SF¢, the analysis method would return a value (called C..u) that
represents the concentration of SF6 in the gas cylinder, as measured by the FTIR.

e The gas standard would then be injected into the extraction line as stack gas is drawn
through the heated lines and sample cell. The analyte injection flow would be
maintained at a low, constant rate with the aid of a mass flow controller. After the
cell was sufficiently purged with the gas standard/stack gas mix, the analysis method
would return a value {called Cyy) that represents the concentration of SF6 diluted by
stack gas, as measured by the FTIR.

» The expected concentration of the target compound, 7., (which was also diluted by
stack gas under the same proportions as SFs), during analyte injection is thus:

exp cert
undhl

7. =Su 7 +[1—C—JT

unlit

Where:
Teers 15 the certified concentration of the target compound in the gas cylinder; and

Tracive 1s the average concentration of target compound present in the stack.
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- Sample Calculations For FTIR HF Mass Flow Rates
B-PAP 4/19/02 |

Calculation of Mass: Mass Concentration of HF:

38,552 ACFM measured Air Flow
246 ppb, HF From FTIR Determination

177 ppby HF ‘
ppb,: HF = ppb, X MW HF / MW Air at maist conditions or 246 X 20.00 / 27.87

Calculation of Air Density at Sampling Conditions:

1.054 Pa; g/l Moist Air at sampling conditions

Density(g/l) = 1.2629 X [273.13/(T(°K)] X [(B (mm Hg) - .3783 mm Hg X e )/760mm 1
Using T=57.1 °C or 134.8 °F
Using measured barometric pressure of 768 mm Hg, 30.25"Hg
e=49.18 at a dew point of 57° C, 134°F Saturated Air Stream
1.2929 X [273.15/(273.15+57.1)] X 768 - [.3783 (49.18)]/760

0.0658 Dy, Lb/Ft?
1.054g/1 X 0.002205 Lb/g X 28.317 lii

Calculation of HF Mass Flow:

0.027 Lb HF /Hr
Mass Flow = Air Flow (ACFM) X P X [HFIppby, / 1X10° X 60 min/hr




Sample Emission Estimate Calculations

For Stack & Fugitive HF From B-Phosphoric Acid Unit

CFI Plant City Phosphate Complex

Column 1 Column 2 Colurmnn 3 Calumn 4 Column 5
Point Source Point Source . .
. Estimated ([Total Potential
Source/Unit Total HF Factor | Potentialto | ¢ wive HE | HiF Emission Notes
Allowable F | {(HF/F) Ratio Emit E;TPY) (TPY)
(TPY) HF {TPY)
Assumes 0.5% uncaptured fumes from reactor, 10%
tured fumes from filers and other sources, 99%
- . .09 . 0.16 0. uncap :
B-PAP 4.60 3.0% 0.14 30 scrubber efficiency, 93% of scrubber fumes come from
reactor with the remairng 7% from filters & other sources.
Column 1 This is the annual total allowable luonde rate published in the Title V operating permit.
This is the calcuiated ratio of HF specific flucrides to total fluondes measured simuitaneous duning FTIR and Method 13B testing.
Column 2 FTIR HF Rate (LbvHr) / Method 138 Total F Rate (Lb/Hr)
3.0% or 0.030 = 0.027 Lb HF/Hr / [(21.50 Lk F/Day X 1-Day/24-Hr] (See Table 2}
Paint Source Potentiat to Emit HF = Permittec Allowable Total F X HF Factor
Columnn 3
0.14 TPY HF = 4.6 TPY F X 0.030 Tons HF / Ton F
This is the estimated fugitive emissions for B-PAP. The following assumplions were made,
Under normal operation the scrubber produces a vacuum on the reactor resuiting in no fugilive HF, It was assumed that 10% of the hime, build up in the
scrubber systern or upsets in the reactor may result in a slight positive prassure. When there is a positive pressure it was assumed that 5% of the fumes
generated were uncaptured. Therefore, on a annuaiized basts 10% X 5% or 0.5% of reactor fumes are uncaptured.
The Bird & Bell fillers have fume coliection hocds that maintain a vacuum over the filler feed sections of the filters. Fluoride emissions from phosphoric
acid are related the concentration of luondes in the acid which in turn nofmaly increases with the strength of the phosphoric acid . The fume hood collects
fumes from strong acid feed boxes (26% P05}, and on the Belt filters it alsa collects fumes over the 1st wash box (8% P,0s). The strength of acidiwash
water in the four uncovered wash boxes on the Bird filters are approxmately 8%, 5%, 2%, 2% P;0, and the strength of acid/pond water in the two
Column 4 uncovered wash boxes on the Belt filters is 5%, and 2%. It was assumed that 10% or the !otal fiter flumes generated are uncoliected.

Past plant lesting has indicated that about 93% of the fluoride emissions reporting to the scrubber originate from the reactor and the ather 7% come from
the filler and tanks. Therelore, 93% X 0.5% Uncollected Reactor Fumes + 7% X 10% Uncollected Filter Fumes = 1.165% Overall Uncollected Fumes in

the Phespharic Acid Plants,

Fermitted Allowable Total F X HF Factor X % Uncollected HF
{1 - Scrubber Efficiency} X {1 - % Uncollected HF})

Estimated Fugitive HF =

018 TRY HF = (4.6 TPYF X 0.030 Tons HFfTon F X 0.01185) / {(1- .89} X (1-0.01165)]

Total HF Emission Potential = Point Source Potential to Emit HF + Estmated Fugitive HF

Column 5

030 TPY HF = 0.14 TPY HF+ 0.16 TPY HF

RSC HF Emmssion Testing Results rev2.xis  8/19/2002
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DAP OFERATICHS MANTUAL
CONVERTED GRANULAR PLANT

2.0 DESCRIPTICN OF PROCESZS

2.1 GEN=RAL (cont.)

e porticn of the product size whick is dirseisd ta the Cooler
2d Caooveyor (Lt=3 5.02-3922) flows over this conveyor aad is
ighed by toe Product Scale (Item 5.02-593) which is attached
to the comveyor. It then Zlows to tiae top of the Product Coolarx
{Item 5.02-573), which is 2 counter-current fluid bed heat ex—
changer. The produst thea Ilows deownward through the cooler
and into the boot of thé Product Elevator (Item 5.02-98). It

is then elevated to Product Conveyc* (Item 5.02-912) and is con-

veyed to- storage.

o)

=2
=
=1
=

=

Dust and. fumes will be carriad by all gases leaving the various
" sections of the plant ard means have been provided for their
recovery. All streams carrylng dust first enter 2 dry cyclone
system: Dryer Cyclons (Item 5.02-44) witn Dryer Cycloma Valve
(Item 5.02-5914); Dust Cyclone {Item 5.02-45) with Dust Cyclone
Valve (Item'5.02-59l5) and the Coocler Cyclone (Item 5.02-45)-
with Cooler Cyclome Valve (Itam 5.02-53916). Ccllecﬁed sclids
are dischargasd to the Seéouda:y Elevator (Item 5.02-95), which
feeds the Graaulating Drum (Item 5.02-51). o

After tha gasas leave the dry cyclcnss, . they are furikher scrubbag
by tae scrubbing system. This systam emnloys 2 two siaze scrub~
ting overaticn to first recover process values (DAP dust and
ammonia) and then remove the pollutants- from the air stresm before

discharging to th2 atmossheare.

Provision has tsen mads to recover the collected dugt particles
and gases which have process value, tonsisting of the Héactor
Funmes Scrubber (Item 5.02-43), the Dryer Fumss Scrubber (Item
5.02-47), 2ad the Scrubber Liguor Tank (Item 5.01-83). Iz this
section, a weal phosphoric acid solutiom is recirculated azd re-—
turned toc the process to reclaim any procassa values.

The pcollution control ssciicr censists of the Cooler Downcomer
(Item 5.02-37), the Dryer Downcomer (ltem 5.02-85), the Reactor
Downeomer {Item 5.02-85), the Fluorines Abatemsnt Scrubber (;tem
5.02—413) and the Scrubbing Solution Rescirculation Tank (Item |
5.02-35). In this section, a weak caus ié”SOWutlon'is recir ulatqd

to absord any polTuu_nts before discharging cbe gases ¢t ta the atmos-.

pher Su_fl”lEﬁu caustic and fresn water ars added to tn_s solution
to neutralize the acidic polluua_us and raintain the pH at 5.5 to |

6.5.
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DAP OPERATIONS MANTAT

2.1

.0 DESCRIPTICN OF PROCZESS

GENZRAL {ccnt.)

Tas volume of solution i1s maintained constant oy continuously
disposing of a small quantity of spent solution beyond the
battery limits of the plant.

There are three'(S) separate air streams which combine befare
entering the Flucring Abatement Scrubber. One stream is drazwm
from the dust evacuation and dryer througk the Dryer Funmes
Scrubber, Dryer Downcomer, and Dryer Faz. A s=cond strezn is
drawn from the Preneutralizer and Gramulator through the Reactor
Fumes Scrubber, Reaction Fumes Fan, and Reactor Downcomer. The
third giream is drawn from the coalsar tarougi the Caoler Fan and

Cooler Downccmer.

The scrubber solution flowing from the Reactor Fumes Serubber -
(Item 5.02-43) and thz Dryer Fumes Scrubber (Item 5.02-47),

flows to the Scrubber Liguor Tank (Itam 5.01—83)._ Solids are

¥ept in suspension by Scrubber Liquor Tauk Azitator (Item 5.02-°
554), which is atiached to thke tank. The solution is cireulated
from this tank back to the scrubbers by mesans of Scrubber Liguor
Pump (Item 5.02-1G) 2ad the Scrubber 4cid Booster Purp. (Itexm
5.02-26). A measured amount of this scrubber solution is canmtin-
vously transferred from this scrubber cirdwlating system to ths
Prensutralizer (Item 5.02-531). ' ‘ -

As the scrubbver solution is withdraiwm from the scrubber circulat-
ing system, makeup water and phosphoric acid is fed inta the
scrubber liquor tank. The water is Tfed throuzgh a level-flow
control system, wnile the phosphoric acid is fed through a density-
flow contrel system. These systems.are:arranged 80 .that the .com
tined systeam will be large=ly autom=tic once the controls ars set.

The caustic scrubbing solution from the Beactor Daowncomer (Ifem-
5.02-85), the Drysr Downcomer (Item 5.02-86), and the Cooler
Dovnconmer (Item 5.02-87) flows to a seal cot. It then flows by
gravity toc the Scrubbing Solution Recirculation Tank (Item 5.02-
35) ard mixes with the return from the Flourine Abatement Scrub—
ber (Itex 5.02-413). The Caustic Meterinz Pump (Item 5.02-29)
feeds 50% MaOH to this tank aad contrels to a pE of approximazely
5.5 to 6.5 witk a pH flow controller. Scrubbing sclutiocn is
purmed to the Downcomers, Abatement Scrubher and Battery Limits

B
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DAP
CCNVZRTED GRANULAR PLANT

2.0 DESCRIPTION OF PROCESS

OPERATIONS MaNUAL

2.5 TECHNICAL DISCUSSION (cont.)

2.5.5  Cycloning and Scrubbing Svstem {cont.)

2.5;5.5' Reactor Pume Scrubber (bonf.)

‘ ‘ b.

c.

Deseripnticn (cdnt.)

and the remainder is rTubber lined: It
hes two Weir boxes for ligquid intro-
duction, separastor with tangential. gas
inlet a:d outlet, manhole and wash con-

nectiocns. There are six wash boxes with
six sprays each lccated nsar the inlet
to the c¢yclonic saciiom.

Fl

Cperziion

Air and fumes from the grznulatirng drum
and the preneutralizer are drawn through .
this scrubber by the reactor fums fan.
As the air and Fumes enter the gerubber
they ars joined by the recycled scrubber -

ffluent which enters on either sidz of
the inlet. :

‘Thne guantity of scrubber liquor oo each

-:side may be balanced by slightly adjust—
" ins the valves on each line. These

valves should be fully opea when the
numu is started. '

The gas and liquid pass at high velocity
through. the narrow vepturi throat whsre
liguid is broksn down into droplets and
an intimate gas-liquid ccatact takes
place, with consequeni absorption of
ammenia into tae liguid. The gas-tiquid
mixture then passes inta the eyeclenic
acid scrubber where serubber liquor is
sprayed to further scrub the gasss then
cyclonic action of the ascending air
sends the liquid droplets to thes wall

2-357



-

2.5 TECHYICAL DISCUSSION (cont.)

2.5.5 Cyelonirng a2nd Scrubbing System (ccnt.)

2,5.5.7.. Dryer Fume Scrubbei (cont.)

b. Desecrintion

This was an Aireiron comtination veoituri-
.eyclonic serubber, with a 4'-8" SQ inlet
by 13' lomz venturi section, ard a 117-Q"
. diameter by 30' hizn cyclonic seciico.
The Venturi, flooded elbow and cyclonic
entry panel have been replaced with the
Venturi and entry panzl. being 3160 stain-
-less stzel. The remsinder is rubber lined,
Two pipe manifolds for liquid introduc-
tion, a venturi throat azd a eyclonice
scrubber with tangentizl gas inlet and
outlet, and 10 tangential rcozzles with
ranp bottom sprays, manhole and wasn
connections.

c. Operation

AirT and fumes freoo T

the dust cycleme are pull
scrubber by the dryer Fan. A= air and
fumes enter the -scrubber they are joinead
by the recycled sarubber ligquor wnich
flows from pipe moanifolds on either side
cn the inlet. The gas and liguid pass
at high velocity through the narrow vec—
turl threat whers the liquid is broken
dawn into droplets and an intimate gas
liquid contact takes place with conss—
gquent a2bsorption of ammoniz into the
liguid. The gas liguid mixture then
passes into the cyclonic z2cid serubber
where scrubbesr liquer is sprayed fo
fTurther scrub the gases then cyclonic
zction’ of the ascending air sends the
liquid dreplets to the well whare they
run down ta the bottom discharge and to

ne dry
2

2-55 .
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A DAP OPERATIONS MANUAL

CONVERTED GRANULAR PLANT

2.0 DESCRIPTION QF PROCESS

2.5 TECHNICAL DISCUSSICY (cont.)

2.5.5 Creloning and Scrubbine System (cont.)

2.5.5.8. Reactor Downcomer (cont.)

b..

Lescrivtion

This is a sixty inch dizmetsr fibar—
giass reinforced plastic downcomer with
side inlet-at the top and three spray
boxgs with four Sprayinz Systems Co.
Vee Jet (R) H% U8Q70 rozzles in each
for caustic recirculation solution.

Oceration

Scrudbed gas from tkhe reactor fume
scrubber, discharzed by the reacter
fume fan, enters a%t the top and passes
througit a shower of droplets of caustic
recirculating solution, which abscrbs
seme of the flourine and partially sai-
urates the gases, before discharging to
the flourine abatement scrubber. Tha

- caustic salution discharges at the

bottom to a se22l .pot and Ilows to the -

.scrutbing solution recirculatiag tank.

Instrumeatation

Pressure Indicator PI-377 is located in
the caustic solution lin= to the sprays.

2.5.5.9' Dryver Downcomer

2.

Location

This is Item 5.02-35, located outside of
the building, it ig the eastern-most of

the three downcomers norta of the dryer

fan.

K

, 261




" DAP OPZRATIONS MANUAL

CONVZRTED GRANULAR PLANT

2.6 DESCRIPTION QOF PROCESS

2.5 TECHNICAL DISCUSSION {cent.)

2-5.5  Cycloning aand Scrubbing Svsten (cont.)

2.5.5.9‘- Drver Downcomer (ccnt.)

'b. Descriniion

This is an 84" diameter flberclass Ta-

Ainforeced DTasulc dowdcomer with side ir-

let at the top and four spray boxes with

flve Spraying Systems Co. Vee Jet (R)

Hé 08070 nczzles in esach for caustlc Te—
! circulating solution. :

c. Operation
B

Scrubbed gas from the dryer fume scrubber
enters a2t the top aad passes through a
showar cf drovlets of caustic recircu-
lating sclutiocn which absorbs soms of
the flourine and partially saturates the.
gases pefore discharzing to the Dryer
Egg_(ltem 5.02-25). The caustic solu—
tion. discharges at the boittom to a ss=al
pot and Tlows te the scrubbing selution
recirculation tank.

d.. Instrumentation

Pressure Indicator PI-378 is lcocated in
ths caustic solutiom line to the sprays.

2.5.5.10 Cooler Gas Downcomer
a. Locaticon

This is Item 5.02-87, loczted outside of
the building, it is ths western-most of
the three downcemers north of the dryer
fan.
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CONVERTED GRANULAR PLANT

2.0 DESCRIPTION OF PROCESS

2.5 TECHNICAL DISCUSSION (cont.)

2.5.5 Cycloning a2ad Scrubbing Svsceﬁ'(cont.)

2.5.5.10 Caooler Gas Downcomer (cont.)

b.

Descrintion
ZEsertbut ol

This is a 534 inch diameter fiberglass
reinforced plastic downcecmer with side
inlet at the top and three spray boxes
with threze Spraying Systems Co. Vez’
Jet (R) Hi U8070 rozzles in eaecn for
caustic recirculation sclution.

Coerztion

i

Ga5 Irom the product cooler cyclones
enters at the top and passés through

a2 snowar of droplets of caustic re-
circulation sclution which absorbs
soms of the Flourine and partially
saturates the gases, before discharg-
ing to the Flourine zbatement scrubber.
Ths caustic soluiion discharges at the
bottom to a2 szal pot and flows to the
scrubbing sclution recirculation tank.

Instrumentation

~Pressura Indicaztor PI-379 is on the

caustic sclutiiecn line to the sprays.

2.5.5.11 Flourine Abatement Serukbber

a.

Location

This is Item 5.02-413, located outside
of the building on the weast side of the
scrubbing aresa.

L

2-53
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A CONVERTED GRANULAR PLANT

2.0 DESCRIPTION OF PRCCESS

DAP CPERATICNS MANTAL

2.5 TECHNICAL DISCUSSION (cont.)

2.5, Cycloning and Scrubbing Systzn fcont.)
2.2

2.5.5.11  Plourine Abatemant Sérubber'(éonf.)

[a g
.

c.

Descrintion

This is a Ducon size 15- 3 flourine
abatement scrubber with lnuﬂrn=1 scray
piping and nozzles, an extemmel dis—
tribution header, packed mist elimina-
tion section, and a vertical discharge
to stack.

Oper=tion

Air and gas dischargzd from the down-
comars enters the Flourine Abatement
Scrubber at the bottom and passes uhﬁouon

2 shower of droplets of caustic re— '
circulating sclution, which absorbs $he

- remaining rflourine and dust. Tae zas

then passes into a packsd mist elimina-
tor.section and up the s%tack. Caustic
recirculating solution discharges ai

_..the bottom and Teturns to .the Scruobing
- Solution Recirewlatioén Tank, T

“Instrumantation

Flow Ihdicator Controller FIZ-173,

‘Temparature Indicator TI-571 and Pres—

sure Indicator PI-580 zre located in
the recirculating solution line to the
sprays. The flow control valve has a
by-pass line for emergesacy use.

2.5.5.12 Scrubber Liquor Tank

2.

Loecaticn

Tois-is Item 5.01-83 located at grads
level outside of building betwesn the
ryer fume scrubber and the reactor fums

scerubber

2-54
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OPERATING MANUAL

-

GRANULAR FERTILIZER PRCDUCTION - Pacz 18

The discharge from the Dryer is cconveyed and elavated for screening
hy gravity on two single-deck electrically vibrated "Hum-mer" type '
Process Scalping Screens., Oversize material is crushed and returned
to the Granulator. A controlled portion of the material passing’
through the Scalping Screens is fed to the Process Product Screens,
also of the '"Hum-mer' type. Excess material passing through the
Scalping Screens overflows back to the Granulator along with the
fines from the Product Screens. :

The on-size material from the Product Screens is conveyed to the
rotary Product Cooler where it 1s covled by a countercurrent sweep
of ambieat air. The cooler discharge {s elevated and passed through
a gyratory Polishing Screen and comveyed to storage.

The gases from the Dryer, the Cooler and the Dust system all pass
through dry Cyclones before entering the scrubbing systems. The
gases from the Preneutralizer, the Granulator and the Aging Belt
pass directly to the Fume Scrubbxng system,

The Drver and Fume Scrubbing_svstems handle gases countaining
appreciable quantities of dust,ammonia vapor and fluoride gases.
Accordingly they consist of primary Venturi and Cyclonic stages
using phosphoric acid scrubbing liguor to capture ammonia vapot
and dust particles and secondary Cyclonic stages using strained
pond water scrubbing liquid to capture fluoride gases.

The Dust Scrubbing system handles gases caontaining appreciable
"quantities of dust and ammonia vapor but oaly minor quantities

of fluoride gases. . The Dust Scrubbing system, accordingly

consists only of primary Venturi and cyclenlc stages using phosphoric
acid scrubbing liquor to capture the -dust and ammonia vapor.

The Cooler Scrubbing system handles gases containing minimal
amounts of dust, ammonia vapor and fluoride gases. The Cooler
Scrubbing system thus consists only of a single stage cyclonic
unit using strained pond water to remove these contaminants with
no attempt at ammonia or dust Tecovery.

The Dryer Fan, the Fume Fan, the Cooler Fan and the Dust Fan are
all on the downstream side of the corresponding Scrubbing systems.
These fans all discharge through a large Abatement Scrubber in
which the gases are scrubbed with a recirculated caustic-adjusted
solution prior to their discharge to the atmosphere via the exhaust

Stack. . -

'
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SCRUBBING

The production of granular fercilizer materials is accompanied
by the release of waste products that are potential eanvironm-
mental pollutants. These are mainly dusts and fluorides and to
a lesser degree ammonia and sulfur oxides. The dusts are
basically fercilizer material ultrafines and phosphate rock
ground feed material. The fluorides are a minor constituent
of the dusts emitted and a major constituent of the.gases
evolved in the various reaccions. Gaseous ammonia evelved in
the production of DAP must be recovered for plaant economy
reascns. Sulfur oxides arise mostly from the burning of fuel
0il to supply heat for the dryer.

Most of the dust generaced in the processing of the fertilizer
materials is captured dry in high efficiency cyclones. Dust
generated in the handling of the ground phosphate rock is
captured in baghouse devices with up to $9% capture. 'The
fertilizer material dust not captured in the dry cyclones is
practically all removed from the carrying air in the mulcistage
wet scrubbing units.

The fluoride gases evolved in the various reactors producing
triple super phosphate must be absorbed by the liquid media in
the' scrubber units. This absorption is promoted by low liquid
temperatures and by long residence times.

The gaseous ammonia evolved in the various steos of producing
diammonium phosphate must be absorbed by phosphoric acid

. scrubbing media in the primary stage scrubbers for the drver,

reactor and dust air streams. Only minor quantities of

fluoride gases are evolved in the basic ammoniation reaction

vessels, but ammenia recovery in the scrubber units is most
effective at low pH values (that is, below 5.0) and the
reaction is.exothermic so that the scrubber solution temperature
is generally maintained above 160°F. At these conditlons

of pH and temperature, fluoride gases ave often stripped fram
the phosphoric acid before it reaches the preneutralizer.

Thus the second stages of the dryer, reactor and dust scrubbers
receive ‘fluaride enriched gases during diammonium phosphate
production.

Project: J-2053 ' 1 June 1974
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3. Fill tha Flucrine Abatement Scrubber Sump with fresh water.
‘When the agitator blades are adequately covered, start
the Abarement Scrubber Sump Agltator (lA-166); use the local
start pushbutton. As the sump level approaches the overflow
poinc, adjusc the fresh water flow rate to approximactely 9
gpm by controller (FRC-4131) and adjusc the level controller
(LIC-4318) to maincain a pre-set liquid level. Scar:t fresh
watar flow to the pump bearings and start the Fluorine
Abatement Circulating Pump (IP-168) from the local start
pushbutton adjust the pump discharge valve so that .the
pressure gauge (PI-4538) reads at or slightly over 20 psig.
Check the pump motor current draw (II-4249). Scart the Caustic
Metering Pump (IP-361l) feeding about 3 gph of 50% NaOH solution
to the Fluorine Abarement Scrubber Sump, and periodically check
the pH gf the solution.  When the pH reaches 5.5 put the caustic-
feed on,automatic pH control. Start exporcting Abatement Scrubber
solution to the quuor Effluent Tank (IS-2565) by level control
instrumentation (LIC-4318) to maintain the liquid level slighely
below overflow. :

4. Start the large air handling fans once the above liquid flows

Jhave been established in the various scrubbers. Close tight

the three fan discharge dampers and start fresh water flow to
the fan bearings. For the Z-Train oanly, follow the fan startup
procedure outlined in Paragraph 3 of Section 5.5 below excepting
that the selector switch is to be in the "TSP" position. For
the X and Y-Trains, start the Dust Fan (1B-263), the Reactar .
Fan (lB-262) and the Dryer Fan (IB-261) from the Process Control
Panel starc pushbuttons. Check the current draw indicated by

the Control Panel Ammeters (II-4250, II-4251 and  1I1-4252) and
gradually open the three fan discharge dampers to bring the
‘current draw up to about 90 perceat of full load current.

Adjust the Venturi Scrubber throacs to obtain approximately

15" w.g. differential pressure readings on gauges (PDI-4545,
PDI-45486 and PDI-4547).

4

Project: J-20353 _ : 1 June 1974




Faem 1741

P

IDoman-COrrve=

OFERATING MANUAL

Pace

GRANULAR FERTILIZER FRODUCTICN

110

.11

12)

Project:

Agitator blades, stop the Agitator. Stop the Scrubber
Effluent Pump when it loses suction. Scop the Scrubber
Water Return Pump when it loses suction. WRotate the
spectacle flange at the overflow nozzle for its full
open. setting if the Z-Traim is to be restarted on GTSP
product. '

Stop the caustic solution additien to the Fluorine
Abatement Scrubber Sump by stopping the Caustic Metering
pump and stop fresh water addition to the Scrubber Sump.
Pump down the Fluorine Abatement Scrubber Sump by opening.
the-bypass valve around che Level Control Valve (LV43182)
until the Circularing Pump loses suction. Shut off the
level control bypass valve and refill the sump with fresh
warer through the 1 1/2 inch feed bypass line with valve
wide open. Repeat this sequence several times, with the
Circulating Pump, the Abatément Scrubber piping and the
Scrubber Sump being successively flushed out with more-
and -more dilute serubber solution. Stop the Abatement
Scrubber Sump Agitator (lA-168Z) and pump the sump down
as far as possible wigh the Circulating Pump " (1P-168Z).
Stop the Circulating Pump. Empty the sump with a portabdle
water pump to prepare it for cleanout. '

Perform all of the maintenance and cleanup tasks in
accordance wizh plant practice for a regularly scheduled
“eurn-around''. - Among others this generally includes; descaling
the Preneutralizer and inspecrting the brickwork, washing
out the Dryer,jyashing out acid and slurry lines apd pumps,
inspecting and cleaning fans, ducts, chutes, hoppers and
scrubbers, cleaning the screens, fixing leaks, steaming
granulacor sparger and spray nozzles, mechanical and
instrument maintenance and general cleanup of plant floors,
stairways, platforms etc. The plant is then ready for
restarting according to the procedure outlined in Section
5.5 above for DAP production or with a bare iron cleaning
per Section 5.6 above for GTSP production. '

J-2053 ‘ 1 June 1974
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1.0 INTRODUCTION

CF Industnes, Inc.- (CF lndusfries) operates a phosphate fertilizer production facility located near
Plant City, Hillsborough County, Florida. The CF Industries facility consists of the following major.
plant areas; molten sulfur handling and storage, sulfunic acid preduction, phosphoric acid (H;POy)
production, diammonium phosphate (DAP) production, monoammonium phosphate (MAP)
production, and MAP/DAP storage and shipping. The facility is currently permitted under Permit
No. 0570005-007-AV.

CF Industries has agreed to accept a determination by the Florida Department of Environmental
Protection that the Plant City Phosphate Complex is a major source of hazardous air pollutants
(HAPs), until such time as process pond monitoring demonstrates that it is not. Therefore, the H;PO,
and MAP/DAP production sources at the facility are regulated under Title 40 of the Code of Federal
Regulations, Part 63 (40 CFR 63), Subpart AA: National Emission Standards for Hazardous Air
Pollutants from Phosphoric Acid Manufacturing Plants, and 40 CFR 63, Subpart BB: National
Emission Standards for Hazardous Air Poliutants from Phosphate Fertilizers Production Plants.
These standards reflect the maximum achievable control technology for these sources, and are
therefore referred to as the “MACT” standards. The sources at the CF Industries facility that are
regulated under Subpart AA consist of the “A” and “B” Phosphoric Acid Plants. The sources
regulated under Subpart BB consist of the “A”, “X”, “Y”, and “Z” DAP/MAP Plants. All these
plants are currently meeting the MACT emission limits based on annual stack compliance test

results.

The MACT standards regulate hydrogen fluoride (HF) emissions. The MACT regulations set
emission limits for total fluorides (F), i.e., the total of both particulate fluorides and gaseous

fluorides, as a surrogate parameter for HF, and require specific compliance testing and monitoring.

According to Subparts AA and BB, the individual source emission limits for F are as follows:
. For existing H;PO, plants: 0.020 pound of F per ton (lb/ton) of phosphorous pentoxide
equivalent (expressed as P,(s) input;

. For existing DAP/MAP plants: 0.060 Ib/ton of P,Os equivalent input.

Golder Associates
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CF Industries has been negotiating an alternative MACT monitoring plan with the Florida
Department of Environmental Protection (FDEP). The FDEP has determined that the proposed
monitoring plan varies from the rule-specified monitoring sufficiently that it requires U.S.
Environmental Protection Agency (EPA) approval before it can be incorporated into the facility’s
Title V permit. Once the alternative monitoring plan is approved, CF Industries will have 180 days
in which to install the monitoring equipment and perform the initial performance testing. The test
report must be submitted to the FDEP and the EPA within 60 days of completing the initial
perfonnaﬁce testing on the operating plants. Since the “A” DAP/MAP plant is on stand-by status and
is currently idle, CF proposes to perform the initial performance test for that plant within 60 days

following its future start-up.

The following sections describe the MACT sources located at the CF Industries facility, initial
performance test proéedures, test methods, schedule, data quality objectives, internal and external
quality assurance, calculations, and reporting to comply with the MACT standards and to determine
control device operating parameters necessary to comply with the F emission limits for the affected

SQUrces.

Golder Associates
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2.0 PROCESS DESCRIPTION

2.1 “A” AND “B” PHOSPHORIC ACID PLANTS

2.1.1 PHOSPHORIC ACID PLANT A

“A” Phosphoric Acid Plant has a maximum permitted process input rate of 59 tons per hour
(TPH) and 1,416 tons per day (TPD) as 100-percent rock P20s. F emissions from this plant are
controlled by a cyclonic scrubber followed by a packed. bed scrubber with “Kimre™ packing or
equivalent packing. Typical pas flow rate through the scrubbers is approximately 43,000 dry
standard cubic feet per minute (dscfm). The scrubber system uses pondwater as the scrubbing liquid.
The scrubber system's approximate normal operating parameters are: liquid flow rate to the packed
bed scrubber = 1,210 gallons per minute {gpm) at 40 pounds per square inch gauge (psig) and total
gas pressure drop across the scrubbers = 9 inches w.g. (approximately 7 inches w.g. across the

cyclonic scrubber and 2 inches across the packed bed scrubber).

F emissions from the “A” Phosphoric Acid Plant are regulated under MACT. The F emission
standard from the MACT regulations is 0.020 lb/ton P,Os input, equivalent to 1.18 pounds per
hour (Ib/hr) F and 5.2 tons per year (TPY). These are the same limits that are currently in the

facility’s permit.

2.1.2 PHOSPHORIC ACID PLANT B

The maximum permitted process input rate to this plant 1s 87.8 TPH and 2,107 TPD as
100-percent rock P,Os. Fluoride emissions from this plant are controlled by a North American
Steel packed bed scrubber with “Kimre” packing or equivalent packing. Typical gas flow rate
through the scrubber is approximately 48,000 actual standard cubic feet per minute (ascfm). The
scrubber uses pond water as the scrubbing liquid. The packed bed scrubber’s approximate normal
operating parameters are: maximum outlet temperature of 120 degrees Fahrenheit (°F) and minimum

fan amps of 80.

F emissions from the “B” Phosphoric Acid Plant are reguiated under MACT. The F emission
standard from the MACT regulations is 0.020 Ib/ton P05 input, equivalent to 1.76 lb/hr F.
However, the plant is limited by an existing permit condition to 1.04 Ib/hr and 4.6 TPY.

Golder Associates
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2.2 “A” DAP/MAP

The “A” DAP/MAP plant consists of a reactor, granulator, dryer, product cooler, mills, and screens.
The dryer is fired with natural gas or No. 5 fuel oil, or a better grade, i.e., No. 2, 3, or 4 (back-up); at
a maximum heat input rate of 28.5 million British thermal units per hour (MMBtwhr). The

maximum permitted P,O; input rates, based on a 12-hour average, are as follows:

Production P,0Os Input, TPH
DAP 29.53
MAP 33.30

Emissions from the reactor and granulator are controlled by the following pollution control
equipment, respectively:
Scrubber Stage I: Ducon Envir. Tech. Series 435X-RL 9-foot (ft) outside diameter
(0.D.), 27-ft long scrubber with H;PO, as the scrubbing liquid.
Scrubber Stage II: Fume Downcomer consisting of duct work with fresh water sprays.
The water is from the abatement scrubber.
Abatement Scrubber:  Ducon Envir. Tech. 15 fi x 28 ft spray chamber scrubber with fresh

water as the scrubbing liquid.

Fmissions from the dryer, mills, and screens are controlied by the following pollution control

equipment, respectively:

Dust Cyclones : Fly Ash Arrestor Corp. Four, 59 3/8-inch diameter each.

Scrubber Stage I: Ducon Envir. Tech. 11-ft O.D. x 30-ft scrubber with H;PO, as the
scrubbing liquid.

Scrubber Stage II: Fume Downcomer consisting of duct work with fresh water sprays.

The water is from the abatement scrubber.

Abatement Scrubber:  (same as above)

Emissions from the product cooler are controlled by the following pollution control equipment,

respectively:
Dust Cyclones: Fly Ash Arrestor Corp. Two 65-inch diameter each.
Cooler Scrubber: Fume Downcomer consisting of duct work with fresh water sprays.

The water is from the abatement scrubber
Abatement Scrubber:  (same as above)

Note: All equipment gases pass through the same abatement scrubber.

Golder Associates
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F emissions from the “A” DAP/MAP Plant are regulated under MACT. The F emission standard
from the MACT regulations is 0.060 Ib/ton P,Os input, equivalent to 1.78 Ib/hr F for DAP
production, and 2.00 Ib/hr for MAP production. However, the plant is limited by an existing permit
condition to 1.38 Ib/hr and 6.04 TPY.

2.3 £X”, “Y” AND “Z” DAP/MAP

Each of the “X, Y, and Z” granulation plants consists of a reactor, granulator, aging belt, product
cooler, mills, and screens. Granular Triple Superphosphate (GTSP) is currently permitted for *“X”
and “Y”, but will be deleted from the renewed/revised permit due to lack of use. The following are

the maximum permitted input limits for the X Train:

RAW MATERIAL INPUT (TPH)

EEXRREREREREREREEERER

Phos. Acid Ammonia Operating
Mode P,0; Input {H:POy) (NH,) Time (hr/yr)
DAP 48.7 122.3 23.1 7,884
MAP 55.0 130.6 14.1 6,091
The following are the maximum permitted input limits for the Y Train:
RAW MATERIAL INPUT (TPH)
Phos. Acid Ammonia
Maode P,O;s Input (H;PO,) (NH3)
DAP 48.7 122.3 23.1
MAP 55.0 130.6 14.1
The following are maximum permitted input limits for the Z train:
RAW MATERIAL INPUT (TPH)
P,0;s Input Phos. Acid Ammonia
Mode {TPH) (H,PO,) (NH;)
DAP 48.7 122.3 23.1
MAP 55.0 130.6 14.1

Golder Associates
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The dryers are fired with natural gas or No. 5 fuel oil or lower fuel oil (back-up) at a maximum heat

input rate for each plant as follows:

“X” Train DAP/MAP 49.7 MMBtuw/hr
“Y” Train DAP/MAP 49.5 MMBtwhr
“Z” Train DAP/MAP 42.75 MMBtu/hr

In each of the three plants, emissions from the reactor, granulator, and aging belt are controlled by

the following pollution control equipment, respebtively:

Scrubber Stage I: Ducon Envir, Tech. Series 550, 9-ft 9-inch 0O.D., 36-ft 10%-inch-
high scrubber with H;PQ, as the scrubbing liquid.
Scrubber Stage II: Ducon Enwr Tech. Series 550, 9-ft 9-inch O.D., 35-ft 4/4-inch- thh

scrubber with pond water as the scrubbing liquid.
Abatement Scrubber:  Ducon Envir. Tech. Size: 15-ft x 35-ft scrubber with fresh water as

the scrubbing liquid.

Emissions from the dryer are controlled by the following pollution control equipment, respectively:

Dust Cyclones: Ducon Envir. Tech. 810/175 Type VM

Scrubber Stage I: Ducon Envir. Tech. Sernies 555, 10-fi 2-inch O.D., 38-ft 4%2-inch-
high scrubber with H;PO, as the scrubbing liquid.

Scrubber Stage II: Ducon Envir. Tech. Series 555, 10-ft 2-inch O.D,, 36-ft 10%-inch-

high scrubber with pond water as the scrubbing liquid.

Abatement Scrubber:  (same device as the reactor/granulator abatement scrubber)

Emissions from the mills and screens are controlled by the following pollution control equipment,

respectively:
Dust Cyclones: Ducon Envir. Tech. 810/175 Type VM
Dust Scrubber: Ducon Envir. Tech., Series 535, §-ft 8-inch O.D., overall height

34 ft 3 inches with H,PO, as the scrubbing liquid.

Abatement Scrubber:  (same device as the reactor/granulator abatement scrubber)

Golder Associates
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Emissions from the product cooler are controlled by the following poliution control equipment,
respectively:
Dust Cyclones: Ducon Envir. Tech. 810/175 Type VM Size 4-353 cyclone.
Cooler Scrubber: Ducon Envir. Tech., Series 550, 9-fi 9-inch O.D., 35-ft 4%-inch
high scrubber with pond water as the scrubbing liquid.

Abatement Scrubber:  (same device as the reactor/granulator abatement scrubber)
Note: All equipment gases pass through the same abatement scrubber.
F emissions from the “X”, “Y” and “Z” DAP/MAP Plants are regulated under MACT. The
F emission standard from the MACT regulations is 0.060 Ib/ton P,Os input. However, the plants are

limited by existing permit conditions to the following:

The “X” Plant shall not exceed any of the following maximum allowable F emissions rates:

FLUORIDE EMISSION RATE
Production
Mode Ib F/ton P,0Os Ib/hr TPY
DAP 0.035 1.70 6.70
MAP 0.04 2.20 6.70

The combined total fuoride emission rate for DAP and MAP from the X Plant shall not exceed
6.70 TPY.

The Y Plant shall not exceed any of the following maximum allowable F emissions rates:

FLUORIDE EMISSION RATE
Production
Mode Ib F/ton P05 Ib/hr TPY
DAP 0.06 22 9.6
MAP 0.06 22 9.6

Golder Associates
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The Z plant shall not exceed any of the following maximum allowable F emission rates based on the

design capacity of 24 TPH of P,Os input.

FLUORIDE EMISSION RATE
Production
Mode 1b F/ton P,0s Ib/hr TPY
DAP 0.06 1.44 6.31
MAP 0.06 1.44 6.31

Golder Associates
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3.0 INITIAL PERFORMANCE TESTING -

3.1 TEST METHODS

The following parameters will be measured during the initial performance test, as required by MACT

regulations and approved under the alternative MACT monitoring plan.

3.1.1  “A” AND “B” PHOSPHORIC ACID PLANTS
CF will use historic test data from “A” Phosphoric Acid Plant to establish baseline average values for
pressure drop and scrubber liquid flow rate across each scrubber in the “A” Phosphoric Acid Plant,

as allowed by 40 CFR 63.605(d)(2).

CF will conduct performance testing to establish baseline average values for the scrubbers in the “B”
Phosphoric Acid Plant. The testing will utilize the following procedures:
1. Total F using EPA Method 13B.

a. A mimimum of two test runs will be performed. A minimum of one test run will be

performed at the lower end of the scrubber pressure drop and liquid flow rate range, and a
minimum of one test run will be performed at the upper end of the scrubber pressure drop
and liquid flow rate range. This procedure will establish the “allowable range” of
scrubber parameters.

b.  Sampling time for each run will be a minimum of 60 minutes.

c. Sampling volume for each run wiil be a minimum of 30 dry standard cubic feet

dscf).

2. For determining sample port location and number of traverse points, EPA Method 1 will

be used.
3 Volumetric gas flow rate measured out the stack using EPA Method 2.
4, Moisture content of stack gas using EPA Method 4.

5. Mass flow of phosphate-bearing materials, measured in tons per hour, using process data

and factors unique to this process.
6. P)O;s content of the feed, using as appropriate the methods specified in
40 CFR 63.626(c)(3).

7. Monitor pressure drop across the scrubber. The pressure drop will be recorded in
I5-minute block averages during each run. The monitoring system will be certified to be

accurate within 5 percent over its operating range. The average pressure drop during

Golder Associates
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3.1.2

each of the runs will be determined. The minimum 1-run average and the maximum 1-run
average will be used to establish the baseline range for pressure drop.

Monitor scrubber liquid flow rate. The scrubber liquid flow rate will be recorded in

I 5-minute block averages during each mun. The monitoring system will be certified to be
accurate within £5 percent over its operating range. The average liquid flow rate during
each of the runs will be determined. The minimum 1-run average and the maxirum 1-run

average will be used to establish the baseline range for liquid flow rate.

“A” DAP/MAP PLANT

CF will use historic test data from “A” DAP/MAP Plant to establish baseline average values for pH

of the scrubber water to the freshwater abatement scrubber in the “A” DAP/MAP Plant, as allowed
by 40 CFR 63.625(f)(2).

CF will conduct performance testing to establish baseline average values for pressure drop across

each scrubber segment in the “A”” DAP/MAP Plant, and to establish baseline average values for

scrubber liquid flow to the freshwater downcomers and the fresh water abatement scrubber in the

“A” DAP/MAP Plant. The testing will utilize the following procedures:

1.

Total F using EPA Method 13B.

a. A minimum of two test runs will be performed. A minimum of one test run will be

performed at the lower end of the scrubber pressure drop and liquid flow rate range, and a
minimum of one test run will be performed at the upper end of the scrubber pressure drop

and liquid flow rate range. This procedure will establish the “allowable range” of

* scrubber parameters.

b.  Sampling time for each run will be a minimum of 60 minutes.

c. Sampling volume for each run will be a minimum of 30 dscf.

For determining sample port location and number of traverse points, EPA Method 1 will
be used.

Volumetric gas flow rate measured out the stack using EPA Method 2.

Moisture content of stack gas using EPA Method 4.

Mass flow of phosphate-bearing materials, measured in tons per hour, using process data

and factors unique to this process.
PyOs content of the feed, using as appropniate the methods' specified in

40 CFR 63.626(c)(3).

Golder Associates
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7. Monitor pressure drop across each scrubber segment: reactor/granulator, dryer/mills/

screens, and product cooler {excludes final abatement scrubber). The pressure drop will

be recorded in 15-minute block averages during each run. The monitoring system will be
certified to be accurate within +5 percent over its operating range. The average pressure
drop during each of the runs will be determined. The minimum 1-run average and the
maximum I-run average will be used to establish the baseline range for pressure drop.

8. Monitor scrubber liguid flow rates to freshwater downcomers and fresh water abatement

scrubber. The scrubber liquid flow rates will be recorded in 15-minute block averages
during each run. The monitoring system will be certified to be accurate within +5 percent
over its operating range. The average liquid flow rates during each of the runs will be
determined. The minimum 1-run average and the maximum 1-run average will be used to
establish the baseline range for liquid flow rate.

9. Monitor pH of the scrubber water to the freshwater abatement scrubber. The minimum

A AR EAEEALR

baseline average pH value will be determined from historic compliance test data.

]
«

However, the pH range shall be limited only to a minimum of 4.5, regardless of the
baseline average value, with no upper range limit. This limit is based on past

demonstrations of scrubbing effectiveness and on fluoride chemistry.

3.13 “X”, “Y” AND “Z” DAP/MAP PLANTS
CF will use historic test data from “X”, “Y” and “Z” DAP/MAP Plants to establish baseline average

values for pressure drop across each scrubber segment, and to establish baseline average values for

ERL A
: )

pH of the scrubber water to the freshwater abatement scrubber, in the “X”, “Y” and “Z” DAP/MAP
Plants, as allowed by 40 CFR 63.625(f)(2).

i

CF will conduct performance testing to establish baseline average values for delivery pressure to
each pond water cyclonic scrubber in the “X”, “Y” and “Z” DAP/MAP Plants, and to establish
baseline average values for scrubber liquid flow rate to the final abatement scrubber in the “X”, “Y™
and “Z” DAP/MAP Plants. The testing will utilize the following procedures:

1. Total F using EPA Method 13B.

a. A minimum of two test runs will be performed. A minimum of one test run will be
performed at the lower end of the delivery pressure and liquid flow rate range, and a

minimum of one test run will be performed at the upper end of the delivery pressure
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and liquid flow rate range. This procedure will establish the “allowable ranpe” of

scrubber parameters.

b. Sampling time for each run will be a minimum of 60 minutes.

c. Sampling volume for each run will be a minimum of 30 dscf.

For determining sample port location and number of traverse points, EPA Method 1 will

be used.

Volumetric gas flow rate measured out the stack using EPA Method 2.

Moisture content of stack gas using EPA Method 4.

Mass flow of phosphate-bearing materials, measured in tons per hour, using process data
and factors unique to this process. |
P;Os content of the feed, using as appropriate the methods specified in

40 CFR 63.626(c)(3).

Monitor pressure drop across each scrubber segment: reactor/granulator, dryer,

mills/screens, and product cooler {excludes final abatement scrubber).  Historic

compliance test data will be used to establish the baseline average pressure drop value.

Monitor liquid delivery pressure to pond water cyclonic scrubbers. The scrubber liquid

delivery pressure will be recorded once every 15 minutes during each run. The monitoring
system will be certified to be accurate within +5 percent over its operating range. The
average liquid delivery pressure during each of the runs will be determined. The minimum
1-run average and the maximum 1-run average will be used to establish the baseline range
for liquid flow rate.

Monitor _scrubber liquid flow rate to final abatement scrubber. The scrubber liquid flow

rate will be recorded in 15-minute block averages during each run. The monitoring system

will be certified to be accurate within +5 percent over its operating range. The average

liquid flow rate during each of the runs will be determined. The minimum 1-run average

and the maximum l-run average will be used to establish the baseline range for liquid flow
rate.

Monitor pH of the scrubber water to the freshwater abatement scrubber. The minimum

baseline average pH value will be determined from historic compliance test data.
However, the pH range shall be limited only to a minimum of 4.5, regardless of the
baseline average value, with no upper range limit. This limit is based on past

demonstrations of scrubbing effectiveness and on fluoride chemistry.
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3.2 TEST SCHEDULE

The test schedule will be set after approval of the alternative MACT monitoring plan. Testing will
occur on each plant within thirty days after the installation and successful operation of the necessary

monitoring equipment and data management systems. FDEP and EPA will be notified of the

approximate test dates at least 60 days in advance of the testing.

ey oy
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4.0 DATA QUALITY OBJECTIVES

The initial performance testing and indicator monitoring data will meet the precision and accuracy

that is required in the MACT requirements and the specific test methods.
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5.0 INTERNAL AND EXTERNAL QUALITY ASSURANCE

5.1 INTERNAL QUALITY ASSURANCE

CF Industries has implemented the following quality assurance (QA) procedures, which will also be

followed during the MACT testing:

. Equipment is calibrated at least annually;

- Gauges are checked at least annually;

. Systems are inspected prior to testing;

. Flow meters are calibrated at least annually; and

. Malfunctioning equipment is repaired and recalibrated as soon as practicable.

5.2 EXTERNAL QUALITY ASSURANCE

All stack sampling will be conducted by the CF Industries, Inc., Environmental Laboratory or
Southern Environmental Sciences, Inc., of Plant City, Florida. The analysis of the samples will be
performed by the CF Industries, Inc., Environmental Laboratory. The QA program is broken down

into the following categories:

5.2.1 PRETEST

Calibrations

The CF Industries Environmental Laboratory uses a dedicated Rockwell dry gas meter (Serial No.
JA631105 as a calibration standard. Calibrations are performed annually against a wet test meter.

The calibrations are performed at five points in triplicates according to EPA specifications.

~ All original calibration data and updates as well as the calibration curve, are presented in Appendix B

of all test reports.
Field meters are calibrated against this standard annually by Southern Environmental Sciences, Inc.
The field meters are recalibrated anytime a post calibration test check yields results which deviate by

more than five pefcent (EPA requires recalibration at £5 percent).

The thermometers and thermocouples are calibrated annually and spot checked frequently {(post test

- calibrations).

Golder Associates .
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 Pitot tubes are constructed to EPA specifications and are calibrated by measurement technique. Each

pitot 1s visually inspected for proper alignment and possible damage prior to each use.

All calibration data are included in Appendix B of the test reports. Past calibration logs are available

for inspection tn CF Industries and Florida Department of Environmental Protection files.

Analytical Instruments

All instruments used by the CF Industries Environmental Laboratory for stack compliance testing are
maintained and calibrated strictly by the manufacturers’ recommended procedures. Documentation
of each instrument’s Performance Specifications, Interference Response, and Accuracy Verification

are included in each report.

Tare Weights
Particulate filters and beakers are tare weighed in CF Industries’ laborétory weight room, The

weight room is humidity controlled and maintained at 30- to 50-percent relative humidity. The
weighing balance is a2 Mettler AT200 Model. 1t is serviced and calibrated annually or as needed by

Mettler service personnel.

Filters are visually inspected for imegularities, numbered, oven fired at 200°F for 2 hours and

desiccated for 24 hours.

Beakers are washed with warm soapy water, rinsed with tap water, and final rinsed with distilled

water. They are then drip dried, oven dried at 200°F for 2 hours, and desiccated for 24 hours.

Prior to use, the Mettler level bubble is checked and the balance is zeroed. Linearity is checked with
0.5-, 10.0-, and 100.0-gram Type S certified weights. The certified weight checks along with
temperature, humidity, date, time, and technician’s name performing the weighing are recorded in the
tare weight book. Filters and beakers are then weighed and recorded in the tare weight book. The
weighed items are then replaced in desiccators and reweighed at a minimum of 6 hours elapsed time.
Weights that vary no more than 0.5 milligram (mng) are considered constant. Two acceptable
weighings are averéged for the final tare weight. Beakers are kept in desiccators until needed.
Filters are either placed directly in sealed filter holders for field use or sealed in petri dishes. and

Ziplock™ bags for future use.
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Sample Botiles
Dedicated Teflon sample bottles are rinsed with tap water and then with distilled water. The bottles
are visually inspected for particulate residue and allowed to air dry. They are then tightly sealed and

taped for use in the field.

Silica Gel
Upon purchase, silica gel is inspected for proper color and mesh size. The silica gel is weighed into

the test impingers and then tightly sealed for field use.

Acetone

Pesticide-grade acetone is used as a rinse reagent. The acetone is stored in glass containers. Before
opening a new container of rinse reagent, it is thoroughly shaken, and three 100-milliliter (mL)
aliquots are taken. These samples are treated as field blanks to ensure the quality of our clean-up

reagents. Bad acetone is returned to the supplier.

5.2.2 INTHE FIELD

“The CF Industries Laboratory field team leader is responsible for all QA in the field.

Leak Checks
The meter box is leak checked (inclusive of post pump portions) at 15+ inches of water (H,0)

pressure to insure meter integrity during transit.

Both sides of the pitot tube are leak checked at 3+ inches H,O pressure.

When the sampling train is assembled, all components are leak checked at 15+ inches mercury (Hg)
vacuum. If any leaks are detected, they are corrected before any sampling is initiated. All required
leak checks are repeated after each sampling run. Both pre- and post-test leak check results are

recorded on the first page of the “Compliance Test Field Sheet”.

Nozzle Calibration

Nozzle calibration is performed in the laboratory by a CF Environmental Analyst or Technician.
Three different diameters of the nozzle opening are measured with calipers and averaged. These

measurements are recorded on the “Probe Nozzle Calibration Data” sheet.
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Field Testing
The names of the test participants, coordinator, and agency observers are also recorded on the field

data sheets.

The barometric pressure is obtained from the National Oceanic and Atmospheric Administration

(NOAA).

Field calculations are made at the conclusion of each sample run to insure isokinetic limits have been
met and that moisture content and flow rates are within the expected performance of the unit tested.
This procedure detects any tube leaks and fan imbalances that can be detrimental in meeting

compliance standards.

Sample Recovery
Upon completion of a sample run, the probe is placed in a secure position and the exterior of the

nozzle is carefully wiped clean. After the leak check, the nozzle is removed and rinsed with acetone
(or water) into a prepared sample bottle. The nozzle is then thoroughly brushed and rinsed until all
particulate has been captured. The sample bottle is then securely closed and the liquid level is
marked. The bottle is labeled with the run number and date. It is then placed in an upright position

in the sample box.

The equipment is then transporied to the on-site environmental laboratory where condensate
collectéd in the first, second, and third impingers is carefully measured and recorded on the first page
of the field data sheet. Any unusual characteristics (color, odor, etc.) are noted. The silica gel in the
fourth impinger is carefully recovered and placed in its original container and labeled with the run

number and date.

Used silica gel is also kept in the sample box.

The filter holder is then removed from the probe. It is securely sealed at both ends and labeled the
same as the sample bottle. All filter recovery is performed at the CF Industnes Environmental

Laboratory.
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The holder is carefully opened and the filter is removed. A spatula and a nylon bristle brush are used
to recover any pieces of the filter adhering to the gasket or filter holder. The filter is placed in a
plastic Petri dish, sealed, and labeled. The sample side of the holder is then washed and thoroughly
brushed. The wash is added to the nozzle wash sample bottle and the liquid level is remarked. All

samples are kept in the sample box.

Blanks
A filter and an acetone sample blank are run in the environmental laboratory alongside the field

samples.

523 POST TEST

Analysis

Nozzle, prdbe, and filter holder washes are checked for liquid loss. They are then thoroughly shaken
and poured into tared beakers. The container is rinsed with acetone or water and the contents are
added to the beaker and weighed. The total volume is recorded on the laboratory data sheet. Beakers
are evaporated to dryness at ambient temperature and pressure, oven dried at 200°F for 2 hours, and

finalty desiccated until cool.

Filters are placed in glass petri dishes; oven dried at 105°C for 2 hours; and desiccated until cool.
Final weights are determined using the same procedure as the tare weighing process. Time, date,
temperature, humidity, and the name of the technician are recorded on the laboratory data sheet for

each weighing. A laboratory data sheet is completed for each run.

Chain of Custody
The chain of custody is initiated at the time of sample recovery. Run number, container number, and

comments are all noted on the chain-of-custody sheet. Technicians performing recovery and analysis

sign the chain of custody sheet. This sheet is included in Appendix B of the test reports.

Post-Test Calibrations

Post-test calibration checks are performed on the dry gas meter. This check is made under conditions

approximating the actual field test.

Golder Associates




..
f
t
lI

3
-

e -

| .
-

»

)
-
i
i |
Ly I

02/24/05 5-6 0437520/4/4.2/HF MACT Test Plan

The meter is checked in triplicate at the maximum vacuum encountered during sampling. The stack
thermocouple is compared to a mercury-in-glass thermometer at the average stack temperature and
the meter temperature is checked at ambient conditions prior to meter use. The post test calibration

sheet is signed by the technician performing the calibrations and is included in all stack reports.

524 REPORTS

The CF Industries, Inc., Environmental Laboratory uses a report format that is acceptable to all
regulatory agencies. The reports are prepared by the Environmental Laboratory Supervisor and are
reviewed by the Chief Environmental Services and the Superintendent Environmental Affairs for

document completeness and accuracy.
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6.0 CALCULATIONS AND REPORTING

6.1 CALCULATIONS

The emission rate (E) of total F shall be computed for each run using the following equation:

E = C; x Q; x 60 min/hr
PxK

where: = Emission rate of total F, (Ib/ton} of equivalent P,O; feed.
Cs = Concentration of total F from emission point, (grains/dscf).
Q. = Volumetric flow rate of effluent gas from emission point {dscf/min).
P = Equivalent P,O; feed rate, TPH.
K = Conversion factor, (7,000 grains/Ib).

The equivalent P,Os feed rate (P) shall be computed using the following equation:
P=M,R,
" where: M, = Total mass flow rate of phosphorus-bearing feed, (tons/hr).

R, =P;0s content, decimal fraction.

6.2 REPORTING

The results of the stack tests will be submitted to FDEP within 45 days of completion of the tests
while the results of the initial performance test will be submitted to the Administrator before the

close of business on the 60" day following the completion of the performance test. The report will

include: - .
. The F emissions limits for the tested sources, determined from the initial performance test;
. The calculations and supporting documentation used to determine the F emissions limits
for the tested sources;
. The average baseline scrubber parameters for the tested sources established during these
initial performance tests; and |
] Data and information demonstrating good QA.
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P.Q. Drawer L.
Plant City, Florida 33564-9007
' Telephone: 813/782-1591
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o

Plant City Phosphate Complex fi
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Mr. Douglas Neeley DO
Chief, Air Toxics and Monitoring Branch K (C.‘,:,.)
U.S. Environmental Protection Agency i
Region IV

61 Forsyth Street, S.W.
Atlanta, Georgia 30303-8960

Re:  CF Industnies, Inc.
Application for Approval of Alternative Monitoring

Dear Mr. Neeley:

Please accept this letter and the accompanying attachments as CF Industries,
Inc.’s (CFI’s) application to the Environmental Protection Agency (EPA) for approval of
an alternative monitoring plan pursuant to 40 CFR §63.8, in regard to CFI’s Plant City
Phosphate Complex in Hillsborough County, Florida.

CFI first submitted a proposal for an altemative monitoring plan to the Florida
Department of Environmental Protection (FDEP) in a letter dated June 5, 2003.
{Attachment 1.) As you will see, this letter provides substantial background information
concerning the Plant City Complex. At the time that this letter was sent, CFI and FDEP
were addressing the development of a protocol for quantifying fugitive hydrogen fluoride
(HF) emissions from the plant’s pond system, because the amount of fugitive HF
emissions from the ponds, insofar as the fugitive emissions are quantifiable, is dispositive
as to whether the Plant City Phosphate Complex constitutes a “major source” that is
subject to 40 CFR Part 63, Subparts AA and BB. CFI requested consideration of an
altemative monitoring plan in the event the Plant City Phosphate Complex is determined
to be a major source.

CFI’s submittal to FDEP stated (p.8):

In the event that the Plant City Phosphate Complex is
determined to be subject to the HF MACT standards, CF
requests that the DEP take into account the unique fresh
water fluoride abatement scrubbing already in place, the
record of past compliance with fluoride emission permit
limits that equal the MACT emission standards, the



excessive cost:benefit ratio of the Part 63 monitoring, and
the technically comparable parametric monitoring already
in use, and accept the Alternative Monitoring Plan provided
in Appendix E as altemative monttoring allowed under
Rule 40 CFR 63.8(f).

Subsequently, CFI and FDEP agreed to resolve the disagreement over whether the
Plant City Phosphate Complex is a major source subject to Part 63, Subparts AA and BB
by adding language to the determination of major source status (in the Title V permit)
stating that CF[ may request that major source status be revisited based on additional
testing and modeling. FDEP also agreed to work with CFI in developing a mutually
acceptable alternative monitoring plan. (See Attachments 2 and 3.)

We are forwarding these materials and applying to EPA for approval of an
alternative monitoring plan because FDEP informed us on March 26, 2004 that under the
delegation agreement EPA has retaing¢d authority to rule on some of the types of proposed
altemnative monttoring methods CFI proposed.

Also enclosed, for EPA’s consideration, is CFI correspondence dated October 31,
2003 (Attachment 4), December 31, 2003 (Attachment 5), and February 6, 2004
(Attachment 6), responding to FDEP’s questions and information requests on CFI's
proposed alternative monitoring plan. Finally, Attachment 7 summarizes CFI’s summary
of the alternative monitoring plan proposal that it now requests EPA to consider.

CFI would sincerely appreciate the opportunity to confer with appropriate
representatives of EPA Region 1V regarding this proposed alternative monitoring plan.
We would like to present a brief overview of our proposal and answer all questions. The
appropriate contact at CFI is Tom Edwards; he can be reached by telephone at 813-364-
5608.

Thank you for considering CFI’s proposed alternative monitoring plan.

Sincerely,

Herschel E. Moms
Vice President Phosphate Operations and
General Manager

cc: ~ Michael Cooke, FDEP
Trina Vielhauer, FDEP
Errin Pichard, FDEP
Gerald Kissell, FDEP
Jerry Campbell, EPCHC
David Buff, Golder Assoc.
J.5. Alves, HGS
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P.O. DrawerL.
Plant City, Florida 33564-9007
| Telephone: 813/782-1591

GF Indus(ries...

Plant City Phosphate Compiex

June 5, 2003

Mr. Gerald Kissel, P.E.

Air Permitting Supervisor

Southwest District Office

Department of Environmental Protection
3804 Coconut Palm Drive

Tampa, Florida 33619

RE: Hydrogen Fluoride NESHAP Applicability and
Alternative Monitoring - CF Industries, Inc.,
Plant City Phosgphate Complex, Permit No.
0570005-007-AV

Dear Mr. Kissel:

CF Industries, Inc., provides the enclosed information
" as agreed in an April 22, 2003 meeting with FDEP and HCEPC
personnel at the Plant City Phosphate Complex.

This submittal includes a re-evaluation of process
fugitive HF emissicons, a justification and proposed test
plan for the determination of process water pond HF
emissions, and a propcsed alternative monitoring plan with
justification rationale. CF Industries, Inc., proposes
that the Title V air permit be issued with conditions
requiring (1) the site specific testing of the process
water ponds to determine the applicability of the HF NESHAP
rule, and (2) the implementation of the alternative
monitoring plan at such time as the rule is conclusively
"shown to be applicable.



Please review those materials and profide any

guestions or comments to Bob May or Tom Edwards.

cC:

Sincerely,

Yerachil Mo

Herschel E. Morris
General Manager

Winston Smith, USEPA

John Glunn, DEP

Al Linero, FDEP Tallahassee

W. Douglas Beason, Esg., DEP OGC
Jerry Campbell, HCEPC

J.G. Sampson, CFI

Jim Alves, HGS




PROPOSAL FOR PHOSPHORIC ACID PROCESS POND HF TESTING AND
CONTINGENCY ALTERNATIVE MONITORING PROVISIONS
CF INDUSTRIES, INC. - PERMIT NO. 0570005-007-AV

Introduction

The CF Industries, Inc., Plant City Phosphate Complex
(CF) was initially constructed in 1964-1965 to produce
primarily run-of-pile triple superphosphate and
diammonium phosphate fertilizers. CF Industries,
Inc., acquired the facility in 1970, and received
permits to expand the facility in 1973. As a
condition of the permit approvals, CF installed
fluoride emission scrubbing capacity designed to
remove 99.5 to 99.8% of the fluoride emissions from
the granulation processes {(Appendix A - Letter,
Department of Pollution Control). The gas scrubbing
trains on each of the four granulation plants include
a final, fresh water, fluoride-abatement scrubber
using caustic addition to maintain a neutral pH and
ensure a high degree of fluoride removal.

The history of compliance tests shows the total
fluoride emissions from the phosphoric acid,
granulation, and storage building stacks to be
typically in the range of 50% to 80% lower than
required under the New Source Performance Standards,
amply meeting the emission standards set forth in 40
CFR 63 Subparts AA and BB as Maximum Achievable
Control Technology (MACT). The fresh-water, fluoride
abatement scrubbers are believed to be unique to CF
within the industry, and therefore provide an extra
level of control against hydrogen fluoride (HF) as
well as total fluoride emissions.

The CF Industries, Inc., Title V Air Permit No.
0570005-007-AV currently includes the periodic
monitoring of operating parameters for routine control
of its pollution control equipment. Additionally, CF
‘has recently proposed a Compliance Assurance
Monitoring Plan in accordance with 40 CFR 64. Both of
these parametric monitoring programs have the purpose
of ensuring continuing pollution contrel performance
during periods between emission stack compliance
tests. When the HF NESHAP (National Emission
Standards for Hazardous Air Pollutants) rule sought to




impose additional costly parametric monitoring, CF
questioned the need for the additional monitoring
(continuous liquid flow and pressure drop measurement
on all scrubbers). CF also questioned the
applicability of the rule to the Plant City Phosphate
Complex, recognizing the extra pollution control
assurance provided by the existing freshwater
abatement scrubbers.

In order to obtain site-specific data for the
determination of MACT rule applicability, CF first
sampled its emission stacks for fluoride, silicon, and
ammonia to determine if the stack gases contained
sufficient silicon and ammonia to combine with all the
fluoride present. An excess of silicon and/or ammonia
would imply that all the fluoride could exist as
chemical compounds with these two substances, and not
as HF. These tests did indicate excesses of ammonia
and silicon in all the stack gases.

CF then contracted with URS Corporation to sample the
stacks using Fourier-Transform Infrared Spectroscopy
(FTIR) to determine whether an actual concentration of
HF could be detected and measured. This testing
concluded that small concentrations of HF were
present, but at a much lower HF to F ratio than was
assumed by EPA (Federal Register Volume 64, Page
31363) during the development of Subpart AA and BB
rules. The measured concentration of HF was actually
3% to 5.8% of Total F, not 33% as assumed by EPA. The
total EF emissions from the facility using the
measured stack gas concentrations in combination with
the estimated fugitive HF emissions, were less than
the 10 ton per year threshold for applicability of the
rule. This was reported to the Department of
Environmental Protection (DEP) in a written report on
October 14, 2002.

In subsequent meetings with the DEP and the
Hillsborough County Environmental Protection
Commission (EPC), the agencies questioned the values
used by CF for HF fugitive emissions. These gquestions
focused on (1) the HF fugitive emissions from process
equipment and exposed process materials in the
manufacturing area of the Plant City Complex, and (2)
the process water pond HF flux (CF had used a flux
similar to that estimated by a consultant for The
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Fertilizer Institute and accepted by EPA during the
rule development). In order to resolve the first
gquestion, CF has sampled the pre-scrubber gases from
its processes to determine the silicon, ammonia, and
fluoride concentrations in the fugitive gases,
calculated the area of exposed process material
surfaces, and revised its estimate of process fugitive
HF emissions based on the new data. Regarding the
second question, CF proposes to conduct rigorous
measurement and modeling of EF emissions from its
process water ponds to develop an improved estimate
for that source.

CF also proposes an alternative menitoring plan,
pursuant to 40 CFR 63.8(f), to be implemented if the
facility is ultimately shown to be a major source of
HF emissions as defined by 40 CFR 63. The alternative
monitoring proposed is justified by an analysis of the
ratio of the cost of the meonitoring eguipment to the
pollutant reduction expected, - i.e., the cost per ton
of reduced emissions, as well as the technical
comparability between the proposed approach and the
MACT reguirements. The ratio calculated for the flow
and pressure drop monitoring specified by the rule is
greatly in excess of EPA cost/benefit guidelines (re:
discussion in Part IV, below). CF has already
invested in pollution control equipment that is in
excess of the general industry practice (the
freshwater flucride abatement scrubbers), already has
a significant parametric monitoring program in place,
and already meets the MACT emission limits.
Consequently, the expenditure for the additional
monitoring equipment is neither economically nor
technically justified, whether or not the facility
meets the major source threshold.

Point Scurce and Process Fugitive Emissiocons
Determination

A. Point Source Emissions

- The point source emissions were sampled first by
CF Industries personnel using a method that
extracts a gas sample from the stack and collects
it in a series of impingers. The solutions from
the impingers were analyzed for fluoride,
silicon, and ammonia, all substances that were




known to be present in the gas streams. The
concentrations of silicon and ammonia were found
to be in excess of the amcunt necessary to react
with all the flucoride present and form silicon
tetrafluoride (SiF4) or ammonium bifluoride
(NH4HF2) . These results were the first
indication that HF point source emissions could
be expected to be lower than the EPA assumed
ratio (1HF:3 Total F).

CF then contracted URS Corporation to measure the
HF concentrations in the stacks using FTIR
methodeclogy on an extracted sample. DEP and EPC
provided input to the test plan. The tests were
conducted with EPA Methods 301 and 320 for method
vallidation and guality assurance. EPA Method 13B
sampling for Total Fluoride was conducted
simultaneously with the FTIR testing 50 the
HF:Total F ratios could be calculated. The
resulting ratios were then applied to the
allowable fluoride limits in the permits to
determine the HF Potential to Emit (PTE) for the
facility’s pcint sources.

These results were provided to the agencies in an
October 14, 2002, report. The PTE was found to
be 1.70 tons per year from these sources.

Process Fugitive Emissions

The HF fugitive emissions from the manufacturing
area of the facility were estimated using the
following assumptions:

(1) The fumes from process equipment that is
designed to be evacuated to a scrubbing
system are collected and scrubbed 99.5% of
the time, since the equipment is under
negative pressure except when duct flow is
occasicnally restricted by pluggage.

(2) Scrubber efficiency is 99% (per design and
previous inlet/outlet sampling).

(3) The phosphoric acid filters and other
sources in the phosphoric acid plants are
responsible for 10% of the fugitive



emissions from those plants, 90% of the
fugitives are from the reactor during flow
restriction episodes.

(4) The HF:F ratio in the fugitive emissions is
the same as in the scrubbed point source
emissions.

The resulting process fugitive emissions were
‘calculated to be 1.04 tons per year. This was
also reported in the October 14, 2002, submittal.

In subsequent meetings, the above assumptions
were questioned by DEP and EPC personnel, and CF
agreed to review them and do additional testing
of the scrubber inlet gases to determine whether
silicon and ammonia were in excess at that point,
and therefore in the process fugitives.

Based on its review, CF provides the following
comments:

(1) The 99.5% collection efficiency is based
upon long-term operator experience and best
engineering judgment. There is no basis for
changing this assumption.

(2) The scrubber efficiency of 99% is based on
design parameters agreed to by CF during the
initial permitting of the scrubbers and upon
inlet/outlet sampling previously conducted.
There is no basis for changing this
assumption.

(3} Miscellaneous fugitive emissions from
exposed process material surfaces including
phosphoric acid filter areas not under the
collection hood, sewer ditches, seal tanks,
and vacuum pump exhausts, have been
calculated., The actual surface areas of the
exposed surfaces were calculated and
totaled, and a conservative HF flux estimate
was applied. The emission factor for wvacuum
pump exhaust was taken from the AP-42 data
compilation. The total from these sources
is 0.107 tons per year. This amount has
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been added to the previous total, as shown
in the revised Table 3, Appendix B.

(4) The scrubber inlet gases from both
phosphoric acid plants, a DAP granulation
plant, and a granular product storage
building were sampled for silicon, ammonia,
and fluoride. The silicon and ammonia
concentrations were found to be in excess of
the fluoride concentration in each case,
just as they were in the scrubbed stack
gases. Therefore it is reasonable to assume
the same HF:F ratios in the process fugitive
emissions as were found by the FTIR method
in the point source stack emissions.

Taking the above review into account, it is
appropriate to change the estimated process
fugitive emission total from 1.04 to 1.15 tons
per year. The total estimate of point source
potential to emit and process fugitive emissions
is 2.85 tons HF per year. This was provided to
the agencies by letter report on May 22, 2003.

Rule Applicability

In order to determine the applicability of Rule 40 CFR
63, Subparts AA and BB, to the Plant City Phosphate
Complex, the total HF emission from all sources at the
facility must be determined to exceed 10 tons per
year. The emissions from point sources and process
fugitives are stated above to be 2.85 tons per year.
The remaining source to be considered is the flux from
the process water cooling pond and storage ponds.

In the October 14, 2002 submittal, CF used the HF flux
determined in a 1993 FTIR study of its cooling pond.
This study was very similar to the TFI study accepted
by EPA during the rule-making. The flux for the CF
pond was 0.02 1b.EF per acre per day, resulting in an

emission estimate of 0.85 tons EF per year from the

pond surfaces. DEP has declined to accept this flux
determination and emission estimate due to concerns
with the air dispersion modeling used. Consequently,
CF proposes to conduct a thorough, site-specific,
process water pond study using a combination of the
FTIR methodology and TDL (Tunable Diode Laser)
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methodology to arrive at CF’s pond emissions flux.
The test plan, provided by ARCADIS/Geraghty and
Miller, is attached for agency review (Appendix C).
This plan includes adeguate validation and quality
assurance checks to provide confidence in the results
of the study. If the results of the study show pond
emissions to be 7.15 tons per year or greater, then
the total HF emission from the facility will be in the
major source range and the rule will be applicable to
the Plant City Phosphate Complex. If the results of
the study show pond emissions to be less than 7.15
tons per year, then the facility will not be a major
source of hazardous air pollutants.

In order to provide assurance -to CF and the agencies
that the proposed study, upon completion, will resolve
the applicability question, CF proposes that the study
be made a condition of the final Title V air operation
permit and be conducted upon the issuance of the final
permit.

Parametric Monitoring

I1f the proposed process water pond study shows that
the Plant City Phosphate Complex is not a major source
of HF, then the monitoring reguirements of 40 CFR 63
will not apply. However, 1if the facility is shown to
be a major source, CF has determined that the
implementation of parametric monitoring as prescribed
by the rule would cost $1,161,000. This determination
is attached in Appendix D.

CF has also conservatively estimated the incremental
reduction in HF emissions that could result from the
added monitoring at approximately 10% of the current
point source potential to emit, or about 0.17 tons per
year. The reduction logically could result from the
detection of occasional scrubber performance problems
a few minutes to a few hours earlier than they are now
detected by the existing parametric monitoring
program. The improvement in the detection time could
then foreseeably result in an improvement in the
response time for the correcticn of dips in scrubber
performance. Significantly, however, the Part 63
monitoring would barely affect the total HF emission
from the complex.



Based on the above implementation cost and HF emission
reduction, the calculated cost to benefit ratio of the
additional monitoring is $6.8 million per ton of HF,
more than 130 times the $50,000 per ton figure stated
by EPA to be “inappropriately high” and “unreasonable
in terms of cost” (Federal Register Vol. 64, Pages
31361 and 31369). Even if the entire point source
emission were to be eliminated by the additional
monitoring, the cost would still be several times the
stated EPA guideline and typical economic feasibility
thresholds in other project evaluations, and would not
be justified by the negligible pollutant reduction.

In the event that the Plant City Phosphate Complex is
determined to be subject to the HF MACT standards, CF
requests that the DEP take into account the unigue
fresh water fluoride abatement scrubbing already in
place, the record of past compliance with fluoride
emission permit limits that equal the MACT emission
standards, the excessive cost:benefit ratio of the
Part 63 monitoring, and the technically comparable
parametric monitoring already in use, and accept the
Alternative Monitoring Plan provided in Appendix E as
alternative monitoring allowed under Rule 40 CFR
63.8(f). '

CF requests that a condition be included in the final
permit specifying that the proposed Alternative
Monitoring Plan is to be implemented in the event the
process pond testing proposed in Section III, above,
shows the Plant City Phosphate Complex to be a major
source of HF. CF also regquests that the condition
specify a period of 120 days from the date of issuance
of the test report for procurement and installation of
the monitoring equipment specified in the Alternative
Monitoring Plan, and an additional 90 days for stack
testing to establish the parametric control compliance
ranges.
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CF Industrieé Inc. Plan

Table 3

t City Phosphate Complex_

Emission Estimates For HF

Point Point Total HF
Source HF Factor Source Estimated L
. . . Emission
Source/Unit Total {(HF/F) | Polential to |Fugitive HF Potential Notes
Allowable F Ratio Emit (TPY) (TPY)
{(TPY) HF {TPY)
A-DAPIMAP® 6.04 4.1% 0.25 0.12 0.37 Assumes 0.5% uncaplured fumes from all sources & 99% scrubber efficiency
X-DAP/MAPIGTSP*® 6.70 41% 0.27 0.14 0.41 Assumes 0.5% uncaptured fumes from all sources & 99% scrubber efficiency
Y-DAP/MAPIGTSP"® 9.60 5.8% 0.56 0.28 0.84 Assumes 0.5% uncaptured fumes from ali sources & 99% scrubber efficiency
Z-DAP/MAP? 6.31 4.1% 0.26 0.13 0.39 Assumes 0.5% uncaplured fumes from all sources & 99% scrubber efficiancy
Assumes 0.5% uncaplwred furnes from reactor, 10% uncaptured fumes from filters and other sources, 99%
¢ 1
A-PAP 5.20 3.0% 0.16 0.18 0.34 scrubber efficiency, 93% of fumes from reactor.’
Assumes 0.5% uncaplured fumes from reactor, 10% uncaptured fumes from filters and other sources, 99%
g o
B-PAP 4.60 3.0% 0.14 0.16 0.30 scrubber efficiency, 83% of fumes from reactor.®
Acid Clarificalion 1.23 4.7% 0.06 0.03 0.09 Assumes 0.5% uncaptured fumes from all sources & 99% scrubber efficlency
Shipping Scrubber® NA NA NA NA NA Assumes 0.5% uncaptured fumes from alf sources & 99% scrubber efficiency
Assumes 1.51 Lb HF/day/acre from the surface area of lanks and dilches wilh pond waler.
Misc HF Sources 0.107 0.107 Vacuum Pump HF emissions per AP-42 1/95 Table §.9-1; Controfied emission factor for Phasphoric
Acid Plant fiter vacuum pump
Process Water Cooling NA. NA " NA 0.85 0.85 Uses 0.02 ug/(m2-s) HF pond emission faclor from the 1/7/94 Radian report. Assumes an average 5. 8BMPH
Ponds' : ' wind speed, an average annual pond water temperature of 95°F, and a pond coverage area of 311 Acres.
Total 1.70 2.00 3.70

*Note: Whils permitted for DAP & MAP, these piants have only produced DAP in the fasl 10+Yr. No testing was done in A and Z DAP/MAP. Therefore, the X-DAP HF emisslon factor was used.

®Note: This plant produces bolh DAP & MAP on a rouline basis. The Y-MAP HF emission lactor was used because il was higher than the X-DAP laclor,

“Note: GTSP has not been produced in more than 10 years. If GTSP Is produced in the fulure, emission faclors will be developed and the facility's status as a HAP source will be re-evalvated.

“Note:; No tesling was done in A-PAP. The emission faclor for B-PAP was used for A-PAP.

"Note: Past fume ducl tests in A & B PAP have indicaled thal 3% of the flucride fumes entering the scrubbers come from the reaclor. The filler and olher sources contribute only 7% of Lhe flyorides.

*"Nole: Sea Appendix B lor sample calculations.
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Proposal to CF Industries, Plant City, Florida
Determination of HF fluxes from Cooling Pond by Optical Remote Sensing

ARCADIS
PO Box 13109
Research Triangle Park, NC 27709

INTRODUCTION

ARCADIS is pleased to have the Opportumty to propose CF Industries air momtormo' services to
make measurement-based determinations of the emission rate of HF from a cooling pond (and
other HF sources as time permits), using two different Optical Remote Sensing (ORS)
measurement technologies. The measurements will take place over a period of one week,
consisting of five working days (Monday through Friday). On each day the weather forecast will
be noted to determine which of measurement configuration will be optimum under the given
'wind conditions for the purpose of determining the emission rates for hydrogen fluonde at
different segments of the pond. Priority will be given to making measurements to determine the
emissions from the cooling pond. If these measurements are completed before the end of the
five-day period, other emission sources within CF Industries facility will be mvestigated. -
Measurements could also be made on or outside the CF fenceline, upon request.

COST
One-Week Monitoring Service. Flve days of emissions measurements using both a scanning

. Tunable Diode Laser, an Open-Path FTIR sensor and a weather station. For any wind condition,
the configuration of the measurement will be optimum for determining quantitative and reliable
HF emission fluxes from the cooling pond. Any other measurement of facility fugitive emissions
or other ponds will be conducted as time and wind conditions allow ................ ...-.529,000
Extended Monitoring Service. CF Industries may elect (based on preliminary information
from the first several days of measurement) to extend the monitoring service beyond the five-day
period for the purpose of monitoring other emission SOUICEs.......... eversrreiaesses $3,000 per day-

METHOD

In most of the configurations, a segment of the pond is chosen and the Tunable Diode Laser
(TDL), tuned to an HF absorption line in the wavelength region of 1.5 micrometers, 1s set up on
the downwind side of the selected lagoon-segment. The OP-FTIR is set up on the upwind side of
the segment. A weather station will set up near the TDL beams to make wind speed and
direction measurements that are simultaneous to the HF measurements. '

The TDL and OP-FTIR sensers transmit the infrared beams to comer-cube retroreflector arrays
that return the beams back to the respective sensors. Thus, each sensor will receive a beam that
has passed through the plume twice. This in effect doubles the signal level, improving the
detection sensitivity and the measurement precision. The TDL will be multiplexed to make
simultaneous path-integrated HF concentration measurements to two different retroreflectors.
One retroreflector, designated as the ground-level retro, is set up at ground level (~1-meter
elevation) and the second retroreflector, designated as the elevated-level retro, is setup on a




scissor jack at an elevation between 10 and 17 meters. The beams from the TDL to the two
retroreflectors form a vertical plane that is roughly normal to the wind direction. The path-
integrated concentrations from the two beam paths are input to an optimization algorithm that
calculates the vertical concentration gradient in the vertical plane. The emission flux through the
measurement plane is determined from the determined area-integrated concentrations times the
wind speed component normal to the plane. This method has been validated in controlled-
release studies, sponsored by USEPA, DOD and DOE. The path-integrated measurement of the
HF by the OP-FTIR system, along the upwind boundary of the chosen pond segment, will be
used to facilitate the determination of the HF flux into the pond segment. The net flux from the
segment is determined by subtracting the upwind contribution from the CT- detenmned ﬂux
through the downwind vertical plane.

We have designed ten different scanning measurement configurations for CF Industries Cooling
Pond, and one configuration for the facility complex fugitive emissions. These configurations
will provide optimum monitoring coverage for any given wind direction. In all setups, the
multiplexed TDL beam will be aligned to both the ground-level retro and to the elevated retro to
make simultaneous measurements over the two beam paths. At the same time the OP-FTIR will
either be in an “upwind” configuration, fixed to a single ground-level retro and making repeated
one-minute measurements, or be setup in the middle of the pond scanning to several _
retroreflectors to locate and quantify hot spots. In the latter scenario, the OP-FTIR sensor-will be
aligned alternatively to each of several ground-level retro, dwelling one each for a one-minute
measurement time. These ground-level retros will be strategically placed to facilitate the
mapping of the concentrations of hydrogen fluoride over the pond surface.

SOUTH WIND

When the wind is from the South, each of three proposed configurations will be set up and
measurements will be made in sequence. The three configuration are labeled South-
Configuration 1, South-Configuration 2, South-Configuration 3 and are shown in Figures 1, 2,

and 3, respectively.

South-Configuration 1

When the wind is determined to be from a southerly direction, the TDL, OP-FTIR and the
retroreflectors will be set up in South-Configuration I, as shown in Figure 1. This configuration
was designed to determine the emission flux from the hot well, and thus has the highest priority
of the three south-wind configurations. The TDL will scan a ground-level retro and an elevated
retro. The elevated retro will be at a lower height (10 meters) in this configuration because the
beamn will be fairly close to the emission source. The beams to the two retroreflectors lie on the
vertical plane through which the HF flux will be determined by the optimization algorithm. The
OP-FTIR measurements of HF on the upwind side of the hot well will determine whether any of”
the flux measured by the TDL sensor oniginated from sources outside of the hot well and pond.
If it is determined that there is an upwind source of HF, the determination will be used to

estimate the input fiux to the hot well area, so that this component can be removed from the TDL

determination to yield a net flux from the hot well.



South-Configuration 2
When the South-Configuration I is completed (after a 90-minute measurement period), sensors
and retroreflectors will be setup in South-Configuration 2, as shown in Figure 2. This -
configuration was designed to determine the emission flux from the segment of the pond just
north of the hot well, in the region between the OP-FTIR beam on the upwind side and the TDL
- beams on the downwind side. The elevated retro will be raised to a higher elevation, ~ 17
meters, because the plane is now further from the upwind emission sources in the pond. The
optimization algorithm will determine the total HF flux through the vertical plane defined by the
TDL beams. _
The vertical plane defined by the TDL beams in South-Configuration 1, downwind of the hot
~well, is the upwind plane for the south-central pond segment being covered by Souzh-
Configuration 2. If the wind and emission conditions do not change significantly from the time
of the South-Configuration I measurements, the downwind vertical-plane flux determination
from South-Configuration  can be used as the upwind input flux to the south-central pond
segment. The OP-FTIR beam path in Sourh-Configuration 2 is identical to the TDL ground-
level beam path in South-Configuration | determination for the beam path to the ground-level
retro, thus the respective OP-FTIR measurement can be compared to the earlier TDL ground-
level measurement. If there is agreement, the total output flux determined in South-
Configuration I can be used as the input flux for the south-central pond segment. If the OP-
FTIR indicates a change in the ground-level path-integrated concentration of HF, the input flux
can be estimated by assuming a proportionate change in the flux. The net flux from the emission
in the south-central pond segment is determined by subtracting the input flux from the total
output flux.

South-Configuration 3 :

When the measurements using South-Configuration 2 is completed (after a measurement period
of 90 minutes), the equipment will be set up in South-Configuration 3 as shown in Figure 3.
This configuration was designed to determine the HF flux from the emissions from the northern
segment of the pond shown between the OP-FTIR beam on the upwind side and the TDL beams
on the downwind perimeter of the pond. Once the setup is complete, the same procedures will
be followed as described for South-Configuration 2. '

NORTH WIND _ :

When the wind is from the north, each of three other configurations will be set up and
measurements made in sequence. The three configurations are labeled North-Configuration 1,
North-Configuration 2, and North-Configuration 3 and are shown in Figures 4, 5, and 6,

© respectively.

North-Configuration 1

As in the case of southerly winds, the first priority is to determine net flux from the hot well. -
The sensors and retroreflectors will first be set up in North-Configuration I as shown in Figure
4. This configuration is similar to South-Configuration 1, except that the positions of the vertical
scanning TDL and the OP-FTIR have been switched to maintain the vertical scan on the
downwind side of the measurement pond segment. The procedures to determine the net flux of
HF from the hot well are the same as for South-Configuration 2. The input flux will be




determined by comparing the OP-FTIR determinations in this configuration with the subsequent
measurement of the downwind flux by the vertical scanning TDL in North-Configuration 2.

North-Configuration 2

Upon completion of the North-Configurarion I measurements, the equipment will be setup in
North-Configuration 2 as shown in Figure 5. This configuration was designed to determine the
HF flux from the same pond segment as by South-Configuration 2, and 1s identical except that
the positions of the TDL and OP-FTIR sensors are swapped to maintain the TDL scanned
vertical plane on the downwind side of the segment. The procedure is the same as for South-
Configuration 2, except that the OP-FTIR determinations will be compared to the subsequent
downwind flux measurement in North-Configuration 3 to estimate the input flux of this segment.

North-Configuration 3 :
The North-Configuration 3, shown.in Figure 6, was designed to determine the net HF flux from
the northern segment of the pond. Since there are no HF sources in the upwind direction, to the
north, total flux measurement at the TDL vertical plane is from the emissions from this segment.
Thus the OP-FTIR is free to perform another task, to determine locations in the pond with high

- HF emissions and to provide a rough map of the concentration distribution over the entire pond.
The OP-FTIR will be performing a horizontal scan over the pond for the central position
provided by the north-south road that penetrates the pond. The three to five retroreflectors will
be placed strategically around the perimeter of the pond. The locations of the OP-FTIR
retroreflectors shown in Figure 6 are examples to display the concept. The exact locations will
be determined at the site based on observations during other measurements.

WEST WIND

When the wind is from the West, two of three proposed configurations will be set up and
measurements will be made in sequence to determine the hydrogen fluoride ernissions from the
southern and the north segments of the cooling pond. 'If sufficient measurement data is collected
for the purpose of determining emissions, a third configuration will be setup for the purpose of
determining the emission flux of HF from the facility complex that lies west of the southern
portion of the cooling pond. The three configurations are labeled West-Configuration 1, West-
Configuration 2, West-Configuration 3 and are shown in Figures 7, &, and 9, respectively.

West Configuration 1

The sensors and retroreflectors will first be set up in West-Configuration I as shown in Figure 7
to determine emission flux from the southern portion of the cooling pond. The OP-FTIR will be
setup on the east (upwmd) side to estimate the input flux from the direction of the facility

complex.

West Configuration 2
Upon completion of the West Conf iguration | measurements, the equipment will be setup in
West-Configuration 2 as shown in Figure 8, to determine the HF emission flux from the northern

_ portion of the cooling pond.




West Configuration 3

If the winds persist in the westerly direction after completion of West Configuration I and 2, or
sufficient cooling pond emission data is collected at any other configuration, the equipment will
be setup in West-Configuration 3, as shown in Figure 9. for the purpose of determining directly -
the emission flux from the facility complex. The multiplexed TDL sensor will be set up with a
vertical plane that is downwind of the CF Industries facilities, but upwind of the pond. The TDL

is set up at the westward bend in pond perimeter, just north of the southwest corner of the pond. |

The scissor jack will be set up on the hill directly to the south. This will provide extra elevation
in order to measure HF emissions from higher-elevations in the facility. The OP-FTIR sensor
will collect data to a retro located at the southwest corner of the cooling pond to account for
ground level fugitive emissions,

EAST WIND A

When the wind is from the East, two proposed configurations will be set up and measurements
will be made in sequence to determine the hydrogen fluoride emissions from the southern and
the north segments of the cooling pond. The two configurations are labeled East-Configuration
1, and East-Configuration 2, and are shown in Figures 10 and 11, respectively.

East Configuration 1 _

The sensors and retroreflectors will first be set up in East-Configuration I as shown in Figure 10
to determine emission flux from the southern portion of the cooling pond. The OP-FTIR will be
setup on the east {upwind) side to estimate the input flux from the direction of the facility
complex. :

East Configuration 2

Upon completion of the East Configuration ! measurements, the equipment will be setup in
East-Configuration 2 as shown in Figure 11, to determine the HF emission flux from the
northern portion of the cooling pond.

If the winds persist in any one direction after the completion of the measurements leading to
emission flux determinations for that wind direction, the equipment will either be setup on the -
hill to the east of the cooling pond to determine HF emissions from the elevated ponds:to the east
or, upon request by CF Industries, at other sites.: Other sites could include other ponds, the-
western {(downwind) side of the facility complex; or at or beyond the facility fenceline.-

CHEMICAL ANALYSIS

The Tunable Diode Laser

The Tunable Diode Laser is tuned over a single absorption line of hydrogen fluoride. The
concentration of HF is determined from a least-squares fit of the measured detector responseto a
calibrated response curve. The presence of HF is determined from the cross-correlation

- coefficient for the measured and calibrated response curve.

The calibration can be performed automatically at any time. The detector response 1s recorded
while before and during the introduction of a known amount of HF into a gas cell'that is always



in the laser beam path. The baseline response is recorded before the HF is introduced to the cell
and afier the HF is purged from the cell. The calibration is rejected if the before and after
baseline responses do not agree. The detector response with the HF present in the cell is
recorded as the calibrated response curve.

Quality Assurance (QA) can be achieved by performing a calibration check periodically and
recording any amplitude discrepancy between the new calibrated response and the one prior to
the QA check. '

Open-Path FTIR -

The OP-FTIR measurements and spectroscopic analysis will follow the procedures in the -
USEPA Compendium Method TO-16, “Long- Path Open-Path Fourier Transform Infrared
Monitoring of Atmospheric Gases.”

- The raw data are interferograms that are converted to absorbance spectra in which chemicals that
passed through the infrared beam leave absorption bands in which the absorbance values follow
.a linear relationship to the concentration-pathlength product. These bands have intricate
structure and shapes that are unique to each of the absorbing molecular species. The qualitative
analysis is performed by a multi-variant regression program that fits the shape of the bands in the
measured spectra to the shapes of reference spectra for both hydrogen fluoride and water vapor.

The reférence spectra are used as a quantitative calibration set; the chemical concentration for
each reference was measured and recorded. The path-integrated concentration is obtained from .
the least-squares fitting parameter for HF. The detection limits are determined for each
measurement the standard error of the fit, propagated to the concentration determination. In
"cases of non-detects, the measurement-based determination of the detection limit provides an
upper limit to the path-integrated concentration.

The calibration of the spectral reference for HF will be checked against HF references in several
different libraries and the OP-FTIR concentration determination will be cross calibrated against
the TDL instrument sharing the same optical path.

FINAL REPORT

Alofthe results will be detailed and summarized in a report. The hydrogen fluoride
measurements will be tabulated with the general wind direction. Each one-minute average
determination will listed along with the standard error of the regression fit to the reference HF
spectrum. In the measurements in which HF is not detected, the detection limit, determined from
the standard error, will be recorded as the upper limit to the HF concentration. The report will
include a table with all the determinations of the emission rate of HF along with the wind
direction and wind speed.

Method validation and quality assurance (QA) procedures on both the TDL and the OP-FTIR

measurements will be discussed. The quality assurance procedures will lead to an error analysis.:

The analysis will include all possible sources of systematic and random error propagated to the
chemical measurements and to the emission rate determinations.




Detailed calculation of the yearly emission rate in ton/year will be presented in the report based
on the temporally resolved emission rate measurement from the target cooling pond. If emission
rates from the other HF source will be successfully completed in this measurement campawn the
same yearly calculation will be performed for this site also.



Figure 1. South Configuration 1. A Scanning Configuration for a southerly wind to determine
HF Flux from the hot well. The retroreflectors labeled retro are at ground level and
the retroreflector on the scissor jack is elevated to 10 meters. '
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Figure 2. South Configuration 2. A Scanning Configuration for a southerly wind to determine
HF Flux from the pond segment just north of the hot well. The retroreflectors labeled
retro are at ground level and the retroreflector on the scissor jack is elevated to ~17
meters. :
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Figure 3. South Configuration 3. A Scanning Configuration for a southerly wind to determine
HF Flux from the northern segment of the pond. The retroreflectors labeled retro are
at ground level and the retroreflector on the scissor jack is elevated to ~17 meters.
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Figure 4. North Configuration 1. A Scanning Configuration for a northerly wind to determine
HF Flux from the hot well. The retroreflectors labeled retro are at ground level and
the retroreflector on the scissor jack is elevated to ~17 meters.
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Figure 5. North Configuration 2. A Scanning Configuration for a northerly wind to determine
HF Flux from the pond segment just north of the hot well. The retroreflectors labeled
retro are at ground level and the retroreflector on the scissor jack is elevated to ~17
meters.
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Figure 6. North Configuration 3. A Scanning Configuration for a northerly wind to determine
HF Flux from the northern segment of the pond. The retroreflectors labeled retro are
at ground level and the retroreflector on the scissor jack is elevated to 17 meters. The
OP-FTIR scans to several ground-level retroreflectors to identify and quantify regions
of the pond that have higher emissions (“hot spots™).
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Figure 7. West Configuration 1. A Scanning Configuration for a westerly wind to determine
HF Flux from the southern segment of the pond. The retrorefiectors labeled retro are
at ground level and the retroreflector on the scissor jack is elevated to ~10 meters.
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Figure 8. West Configuration 2. A Scanning Configuration for a westerly wind to determine
HF Flux from the northern segment of the pond. The retroreflectors labeled retro are
at ground level and the retroreflector on the scissor jack is elevated to ~17 meters.
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Figure 9. West Configuration 3. A Scanning Configuration for a westerly wind to determine
HF Flux from the facility.
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Figure 10. East Configuration 1. A Scanning Configuration for an easterly wind to determine
HF Flux from the southern segment of the pond. The retroreflectors labeled retro
are at ground level and the retroreflector on the scissor jack is elevated to ~10 -

- meters. ' '
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Figure 11. East Configuration 2. A Scanning Configuration for an easterly wind to determine
HF Flux from the northern segment of the pond. The retroreflectors labeled retro
are at ground level and the retroreflector on the scissor jack is elevated to ~17
meters. '
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Appendix A System Concept

Tunable Diode Laser (TDL) Air Monitor

The TDL scans the laser frequency over a single HF absorption line. The response at the center
of the line will decrease with an increase in path-integrated concentration. The path-integrated
concentration is determined from a least-squares fit of the detector response as a function of the
laser frequency to a calibrated detector response curve. The presence of HF in the laser beam is
determined from the correlation coefficient for the detection response to the measurement and

" the calibrated response curve. - :

Open-Path FTIR (OP-FTIR) Air Monitor

. The OP-FTIR systems are essentially the same in principal as a laboratory FTIR spectrometer. -
The main difference is that instead of measuring an infrared spectrum in a gas cell, the OP-FTIR
measures the spectrum of a long path of an infrared beam that passes through the atmosphere.
An infrared light beam, modulated by a Michaelson interferometer is transmitted from a single
telescope to a retroreflector target, which usually is set up at a range of 100 to 500 meters. The
single telescope receives the returned light signal. The light is absorbed by the molecules in the
beam path as the light propagates to the retroreflector and again as the light is reflected back to
the analyzer. Thus, the round-trip path of the light doubles the chemical absorption signal.

Configuration for Emission Rate Calculation

ARCADIS proposes to use a path integrated air monitor configure with two beams in a vertical
plane downwind of the investigated pond area. One beam is at a ~ |-meter height and parallel to
the ground, and the second beam is along the slant path from the ORS sensor head to a
retroreflector that is elevated to ~ 15 meters on a scissor jack. The vertical concentration
gradient is determined from the two beam paths and an area-integrated concentration for a cross-
section of the plume, is calculated from the measurements of the path-integrated concentrations
along the two paths. The HF flux is equal to the area-integrated concentration times the normal
component of the wind speed. '



APPENDIX D-.

COST OF PRESCRIBED MONITORING,

RULE 40 CFR 63, SUBPARTS AA AND BB




EQUIPMENT FOR HF MACT SCRUBBER MONITORING

Area Loop # DWG. New/Exist. | Flow meter Size ([DPreq'd Description
# req'd

1 APAP ) 20-TW-035 Exist. APAP Scrubber Process Water Supply Flow

2 APAP 2185  20-TW-035A Exist. APAP Scrubber Pressure

3 BPAP 3008 New 1 8" BPAP Scrubber Process Water Supply Fléw

4 BPAP 3099 New 1 BPAP Scrubber Pressure

5 ACLl 9392 New 1 ACU Scrubber Pressure

6 XDAP 4547X 5.1-T-51 Exist. X Dryer Srubber Pressure

7 X DAP 4545X 51-T-53 Exist. X Dust Srubber Pressure

8 XDAP 4546X 51-T-52 Exist. X Fume Srubber Pressure

g XDAP 4560X 51-T-54 Exist. X Cooler Srubber Pressure

10 X DAP 4330X New 1 4" X Dryer Secondary Scrubber Flow (pond water supply)

11 X DAP 4331X New 1 4" X Fume Secondary Scrubber Flow (pond water supply)
12 X DAP 4332X New 1 6" X Cooler Secondary Scrubber Flow (pond water supply)
13 X DAP 4333X New 1 86" X Dryer Venturi Scrubber Flow (fow pres. liquor supply)
14 X DAP 4334X New 1 6" X Fume Venturi Scrubber Flow {low pres. liquor supply)
15 X DAP 4335X New 1 6" X Dust Venturi Scrubber Flow (low pres. liquar supply)

16 X DAP 4336X New 1 4" X Dryer Primary (cyclonic) Scrubiber Flow {high pres. liquor supply)
17 X DAP 4337X New 1 4" X Fume Primary (cyclonic) Scrubber Flow (high pres. liquor supply)
18 X DAP 4338X New 4" X Dust Primary {cyclonic) Scrubber Flow (high pres. liquor supply)
19 X DAP 4339X New 1 14" X Abatement Scrubber Flm;v
20 XDAP 4340X New ‘ 1 X Abalement Scrubber Pressure
21 YDAP  4547Y  51-T-171 Exist. ¥ Dryer Srubber Pressure
22 Y DAP 4545Y 5.1-T-169 Exist. Y Dust Srubber Pressure
23 Y DAP - 4546Y 51-T-170 Exist. Y Fume Srubber Pressure
24 Y DAP 4560Y 51-T-172 Exist. Y Cooler Srubber Pressure




Area Loop # DWG. New/Exist. | Flow meter Size [DPreqd Description
# req'd

25 Y DAP 4330Y New 1 4" Y Dryer Secondary Scrubber Flow {pond water supply)
26 Y DAP 4331Y New 4" Y Fume Secondary Scrubber Flow (pond water supply)
27 Y DAP 4332Y New 4" Y Cooler Secondary Scrubber Flow (pond water supply)
28 Y DAP 4333Y New 1 6" . Y Dryer Venturi Scrubber Flow (low pres. liquor supply)
29 Y DAP 4334Y New 1 6" Y Fume Venturi Scrubber Flow (low pres. liquor supply)
30 Y DAP 4335Y New 1 4" Y Dust Venturi Scrubber Flow {low pres. liquor supply)
31 Y DAP 4336Y New 1 4" Y Dryer Primary (cyclonic) Scrubber Flow (high pres. liquor supply)
32 Y DAP 4337Y New 1 4" ¥ Fume Primary (cyclonic) Scrubber Fiow high pres. liquor supply)
33 Y DAP 4338Y New 1 4" Y Dust Primary (cyclonic} Scrubber Flow (high pres. liquor supply)
34 Y DAP 4339Y New 1 14" Y Abatement Scrubber Flow
35 Y DAP 4340Y New 1 Y Abatement Scrubber Pressure
36 ZDAP 45472 5.1-T-236 Exist. Z Dryer Srubber Pressure
37 ZDAP 45457 51-T-234 Exist. Z Dust Srubber Pressure
38 ZDAP 45462 5.1-T-235 Exist. Z Fume Srubber Pressure
39 ZDAP 45607 5.1-T-237 Exist. Z Cooler Srubber Pressure
40 ZDAP 43307 New 1. 4" Z Diyer Secondary Scrubber Flow (pond water supply)
41  ZDAP 43312 New 1 4" Z Fume Secondary Scrubber Flow (pond water supply)
42 ZDAP 43322 New 1 4" Z Cooler Secondary Scrubber Flow (pond water supply)
43 ZDAP 43337 New 1 6" Z Dryer Venturi Scrubber Flow (low pres. liquor supply)
44 ZDAP 43347 New 1 6" Z Fume Venturi Scrubber Flow (fow pres. liquor supply)
45 Z DAP 43357 New 1 4" Z Dust Venturi Scrubber Flow (low pres. liquor supply)
46 Z DAP 43362 New 1 4" Z Dryer Primary (cyclonic) Scrubber Flow (high pres. liquor supply)
47  ZDAP 43372 New 1 4" Z Fume Primary (cyclonic) Scrubber Flow (high pres. liquor supply)
48 Z DAP 43387 New 1 4" Z Dust Primary (cyclonic) Scrubber Flow (high pres. liquor supply)
49 Z DAP 43397 New 1 14" Z Abatement Scrubber Flow
50 ZDAP 43407 ‘New 1 Z Abatement Scrubber Pressure




Area Loop # DWG. New/Exist. | Flow meter Size |[DPreq'd Description
# req'd

51 ADAP 4333A New 1 6" A DAP Dryer Ventusi Scrubber Flow (low pres. liquor supply)
52 A DAP 4334A New 1 6" A DAP Fume Venturi Scrubber Flow {low pres. liquor supply)
53 ADAP . 4336A New 1 4" A DAP Dryer Primary (cyclonic) Scrubber Flow (high pres. liquor suppiy)
54 ADAP 4337A New 1 4" A DAP Fume Primary (cyclonic) Scrubber Flow (high pres. liquor supply
55 A DAP 4547A 5.0-T-23 Exist. A DAP Dryer Scrubber Pressure
56 A DAP 4546A 5.0-T-22 Exist. A DAP Fume Scrubber Pressure
57 ADAP 4339A New 1 14" A DAP Abatement Scrubber Flow (pond water supply)
58 ADAP 4340A New 1

A DAP Abatement Scrubber Pressure



ADDITIONAL SCRUBBER PROCESS MONITORING COST ESTIMATE

4" meters
6" meters
8" meters
14" meters
DP's

Enclosures
/O cabinet
JB's

PLC's
I/O cards

Mech Eng.
Elect. Eng.

Software Eng.

Mech. Installation
Elect. Installation

Taxes
Freight

Subtotal

Contingency 15%

Taotal

Qty.
22
9
1
4
6

42
3
10

42
58

Spares

1

1
1
1
1

$5,000.00
$5,400.00
$6,050.00
$11,000.00
$2,500.00

$950.00
$2,000.00
$550.00

$15,000.00
$2,500.00

$65,000.00
$45,000.00
$25,000.00

$5,350.00
$4,400.00

Total
$115,000.00
$54,000.00
$12,100.00
$55,000.00
$17,500.00

$39,900.00
$6,000.00
$5,500.00 -

$45,000.00
$7,500.00

$65,000.00
$45,000.00
$25,000.00

$224,700.00
$255,200.00

$27,000.00
$10,000

$1,009,400.00

$151,600.00

$1,161,000.00




APPENDIX E

PROPOSED CONTINGENCY

ALTERNATIVE MONITORING PLAN




0.0 Proposed Alternative Monitoring Plan Summary

The proposed monitoring in the phosphoric acid plants is expected to meet the
requiremnents of the HF MACT Rule. However, in the granulation plants (A, X,Y,Z)
substantial changes to the HF MACT Rule monitoring are being proposed in the
alternative monitoring plan. See Table 1 for a summary of the current and planned
scrubber monitoring in the alternative monitoring plan. Sections 4.0 and 5.0 discuss the
economic and technical justification for alternative monitoring in the granulation plants.

1.0 Phospheric Acid Plants

In the phosphoric acid plants (EU 004, EU 009) there are no planned deviations from the
monitoring required in the HF MACT Rule Subparts AA and BB. These plants operate
horizontal cross flow packed bed scrubbers and utilize process water for the scrubbing
medium. The “A” Phosphoric Acid Plant (EU 004) has the existing installed equipment
required to monitor scrubber water flow and pressure drop across the scrubber. In the
“B” Phosphoric Acid Plant (EU 009), a scrubber water flow meter and differential
pressure transmitter will have to be installed on the scrubber in order to meet the MACT
HF requirements.

1.1 Monitoring Frequency and Recording

The scrubber water flows and pressure drops will be continuously monitored. An
Aspen Data Historian will record the values every 30 seconds, convert them to 15-
minute block averages, and calculate three-hour averages for determination of
compliance. ‘

1.2 Operating Ranges and Limits

In order to provide reasonable assurance that the pollution control equipment is
operating properly, acceptable operating range limits will be specified as a condition
of compliance. The operating range limits will be determined using baseline averages
taken during performance testing using the methodology described in 40 CFR
63.625(f).

2.0 “X,Y,Z” Granulation Plants
In the granulation plants (EU011, EU012, EUO13) alternatives to the monitoring required
in the HF MACT Rule Subparts AA and BB are being proposed. The “X”, “Y™, and “Z”
Granulation Plants each operate a system of 10 individual scrubbers consisting of pond
. water cyclonic scrubbers on the fume, cooler, and dryer systems; acid cyclonic scrubbers
on the fume, dryer, and dust systems; and venturi scrubbers on the dryer, fume, and dust
systems. The effluent gases that pass through these scrubbers enter into a final
freshwater spray abatement scrubber which functions as an extra layer of insurance
against fluoride emissions including HF. See Figure 1 for a schematic of the XYZ
granulation plant scrubber systems and Figure 2 for a process block flow diagram of the
XYZ granulation plants.

The abatement scrubber is a vertical cross flow scrubber with fresh water sprays with a -
chevron type structured packing for mist elimination. Since it uses fresh water scrubbing,
- the abatement scrubber is believed to be unique to CF within the Phosphate Industry.




Table 1

Location Description New/ Variable
=eaiol —==elption Existing Range
1) A-PAP Continuous Scrubber AP Monitoring & Recording Existing TBD
2) A-PAP - Continuous Scrubber Process Water Flow Monitoring & Recording Existing TBD
3) B-PAP Continuous Scrubber AP Monitoring & Recording New TBD
4) B-PAP Continuous Scrubber Process Water Flow Monitoring & Recording New TBD
5) XDAP/MAP  Continuous Abatement Scrubber Water* Pressure Monitoring & Recording New TBD
6) XDAP/MAP Contmum-xs Abatement Scrubber Air Pressure Monitoring & Recording New TBD
(Pre-Packing)
7) YDAP/MAP  Continuous Abatement Scrubber Water* Pressure Monitoring & Recording New TBD
) YDAP/MAP Contmuoqs Abatement Scrubber Air Pressure Monitoring & Recording New TBD
(Pre-Packing)
9N ZDAP/MAP  Continuous Abatement Scrubber Water* Pressure Monitoring & Recording New TBD
. — o .
10)  ZDAP/MAP Contmuogs Abalement Scrubber Air Pressure Monitoring & Recording New TBD
(Pre-Packing)
11)  ADAP/MAP  Contlinuous Abatement Scrubber Water* Pressure Monitoring & Recording New TBD
12)  ADAP/MAP Continuous Abatement Scrubber Air Pressure Monitoring & Recolrdmg New TBD

(Pre-Packing)

*Note: The abatement towers are initially filled with non-process reuse water. Circulated water from the abatement scrubber sump
gets cooled in ammonia vaporizers. Scrubber water is cooler than the stack gases and causes fresh water condensing in the stack gases
entering the scrubber. This results in a continuous source of additional fresh water to the scrubber and a subsequent blow down of the
scrubber water,



To Stack

Abalement
Scrubber

Fresh Water

Figure 1 - XYZ Granulation Scrubber Schematic - Single Granulation Train

n

Abatement Sciubber Sump ]

i

Secendary
Process
Waler
Scrubber

Process Waler

Fumes From

prenuetralizer &
aranulator

Primary
Cyclonic
Acid
Scrubber

A

Ventun

Secondary
Process
Water
Scrubber

NP

®
i Product

x Cooler Air
Frem Cyclone

To: Cooling Pond ot

[ Secondary Scrubber Seal Tank |

Process
Water

Process Waler

___________ @G

H Dryer Fumes
4 i From Cyclones

TN

Primary
Cyclonic
Acid
Scrubber

Ventur

\ Scrubber Scrubber
- _
4
L J r
i - Scrubber Monitoring
From Dust Instrumentation Legend
Fy 1; Cyclones
------------- ® @
i Existing

by / \\\ Pressure Proposed
Gauge AP Gauge

Cyclonic -

Acid :

Scrubber [:}
Venfur Existing p";'l’::"’
P
26% P205 4P Gauge Melar
Make-up Acid
l " Low Pressure % ------- g]
Srmibber Pimn —

B3
S

[ Primary Scrubber Seal Tank

] High Pressure

Scrubber Pump

RSC Scrubber Skaich For NESHAF Merteg small xis 57372007



54% P205 Acld

From A&B PAP
[2.1-SK-1197 2.0-5K-97 ]

h Defoamer F i g ure 2 - XYZ DA PI MA P Note: Al [3) Granulation Piant X,Y, & Z are permitted for MAP,  Stack

However, only Y-MAP Is aet up for periodic MAP production runs. ‘

e e R L L RN ‘ ......................................................... h Fresh Water Make-up —_—
40% Ammonium Sulfate  oniy Use : H : : (Start-up Only) Abatement
FromALBSAP _____ Foruar 1 - i : Scrubber
[9-8K-86] ' Preneutralizer |g : Scrubber Blow-down Water g——
Reactor L 3 : To Cooling Pond j
AT s »
Ammonia :
y #| Vaporizer P jd— UAN - 32 : \
|_ A Alaanidnsit g Do : (26% Acid) :
Ammonia e S SRR LLELECLE LAY p. E : ‘ ....................... b;
Vaporizer #| Granulator ~‘-“ 2 H Pond Water : Secondary
{Abaternant Water) P ' From: Cooling Pend — { ——| Fume Scrubber
Aging Bek : hd A : (Pond Water)
NH3 From:  Dryer B$n. .
Ammonla Storage : : Primary
: ) ST AUUOTUVRRN RS S Fume Scrubber
l N Chain Mil| fr-re-mrrraees » > Venturi & Cyclonlc+
: (26% Acid)
Natural Gas or :
H2/ #5 Fuel Oil : "t
Over Size 7 N '1 ’ [ PO
\ 4 Product : ; BRecycle _ A
Product o : Dryer Scrubber 3 Secondary :
Dryer |- »Product S ARLLELLE L T SO O F T P » Dust | >. Dryer Scrubber
Burner * Cyclones : Pond Water
. Scalping Product
Screens
“Quench Air l 4
: Coating Of : Primary
Product Product Cooler Scrubber \ S Dryer Scrubber :
Dryer Steam  Air-.. Cooler  f--crremrrrmerriniinn »| Product Cooler Dust e T 71 venturi & Cyclonic [&——:
Preheater 30 psig Alr Chilier Cyclones (26% Acid) i
l : Product Cooler
A plg Scrubber
: DAP To A&B Storage H (Pond Water) 28% Acid
- ' R T .- o
Misc. Fugitive Dust Fume & Dust Fume & Dust &
From West Side of Building-+------- » Dust werespl Scrubber | 28% P205
Cyclones (Pond Water) From
: - Acld Clean-Up
O R y [9.3-5K-7]
Legend Revision By | Date GF Industries, .. Title DWR. NO
------------ Fume or Air Duct Other Randy Chariot | 08/28/01 Plart City Phosphate Complex
26% ! 40% P,04 Acid [ Randy Charlot | 19/3/02 P.C. Drawer L - XYZ-DAP/MAF Granuiation Block Flow Dlagram |
Ammonia We Plant City, Florida 33564 5.1-SK-57
Granular DAPIMAP Phone: (813) 782-1591
Process Water Fax: (813) 788-9126 [Ryp——




The abatement scrubber pump sump is initially filled with non-process reuse water.
Water from the abatement scrubber sump 1s pumped through ammomnia vaporizer heat
exchangers where the water is cooled before being sprayed in the abatement scrubber.
Scrubber water is cooler than the stack gases and causes fresh water condensing in the
stack gases entering the scrubber. This results in a continuous source of makeup fresh
water to the scrubber and resuits in a subsequent blow down of the scrubber water.

The existing Title V permit requires the pressure drop across fume, dust, dryer, and
cooler scrubber systems be continuously monitored and recorded. The permits also
require a minimum pond water pressure of 45psig on all of the pond water cyclonic
scrubbers. The permit also specifies a minimum pressure of 18psig for the abatement
scrubber spray header and an abatement scrubber pH >4.9.

As an alternative to the HF MACT Rule monitoring it is proposed that the current
monitoring, range limits, and frequency of monitoring/recording specified in the Title V
permit be continued. In addition, the TDH of the abatement scrubber pump will be
continuously monitored and recorded along with the abatement scrubber pressure
upstream of the packing. See section 4.0 and 5.0 for a discussion on the economic and
technical justification. i

2.1 Monitoring Frequency and Recording

The abatement scrubber pump TDH and scrubber effluent gas pressure upstream of
the packing will be continuously monitored. An Aspen Data Histortan will record
values every 30 seconds, convert them to 15-minute block averages, and calculate
three-hour averages for determination of compliance.

2.2 Operating Ranges and Limits

In order to provide reasonable assurance that the pollution control equipment 1s
operating properly, acceptable operating range limits for the abatement water pump
TDH and abatement scrubber pressure will be specified as a condition of compliance.
The operating range limits will be determined using baseline averages taken during
performance testing using the methodology described in 40 CFR 63.625(f).

3.0  “A” Granulation Plant

In the Granulation Plant (EU010) alternative monitoring to the monitoring required in the
HF MACT rule Subparts AA and BB is being proposed. The “A” Granulation Plant
operates a system of 5 individual scrubbers consisting of acid cyclonic scrubbers, venturi
scrubbers and freshwater spray downcomer scrubbers on the fume, dryer and dust
systems. The effluent gases that pass through these scrubbers enter into a final abatement
scrubber that functions as a secondary redundant scrubber. See Figure 3 for a process
block flow diagram of the “A” Granulation Plant.

The abatement scrubber is a vertical cross flow scrubber with fresh water sprays with
chevron type structured packing for mist elimination. Since it uses a fresh water
scrubbing, the abatement scrubber is believed to be unique to CF within the phosphate -
industry. The abatement scrubber pumping sumps are initially filled with non-process



reuse water. Water from the abatement scrubber sump gets pumped through ammonia
vaporizers where the water is cooled before being sprayed in the abatement scrubber.
Scrubber water is cooler than the stack gases and causes fresh water condensing in the
stack gases entering the scrubber. This results in a continuous source of makeup fresh
water to the scrubber and results in a subsequent blow down of the scrubber water.

The existing Title V permit requires the pressure drop across fume, dust, dryer, and
cooler scrubber systems to be continuously monitored and recorded. Title V also
specifies a minimum pressure of 18psig for the abatement scrubber spray header and an
abatement scrubber pH >4.9.

As an alternative to the HF MACT monitoring it is proposed that the current monitoring,
range limits, and frequency of monitoring/recording specified in the Title V permit be
continued. In addition, the Total Dynamic Head (TDH) of the abatement scrubber pump
will be continuously monitored and recorded along with the abatement scrubber pressure
upstream of the packing. - See section 4.0 and 5.0 for a discussion on the economic and
technical justification.

3.1 Monitoring Frequency and Recording

The abatement scrubber pump TDH and scrubber effluent gas pressure upstream of
the packing will be continuously monitored. An Aspen Data Historian will record the
values every 30 seconds, convert them to 15-minute block averages, and calculate
three-hour averages for determination of compliance.

3.2 Operating Ranges and Limits

In order to provide reasonable assurance that the pollution control equipment is
operating properly, acceptable operating range limits for the abatement water pump
TDH and abatement scrubber pressure will be specified as a condition of compliance.
The operating range limits will be determined using baseline averages taken during
performance testing using the methodology described in 40 CFR 63.625(f).

4.0  Economic Justification For Alternative Monitoring

_ Alternative monitoring of phosphoric acid plant and granulation plant scrubbers is being
proposed on the grounds that the HF MACT scrubber monitoring called for under the rule
will not result in any appreciable environmental benefit through reduction in HF
emissions and therefore has an unreasonably high cost to benefit ratio as outlined in the
rule. Plant stack testing using FTIR has indicated that the CF Plant City Complex has an
estimated HF emission potential of 1.7 TPY HF from point sources. The implementation
of additional monitoring equipment called for under the HF MACT Rule would cost an
estimated $1,161,000 and is expected to have negligible impact on actual HF emissions
from the complex. Rare upsets in scrubber performance caused by plugging or loss of
scrubber liquor flow could possibly be caught sooner if all monitoring called for in the
HF MACT rule were implemented. If additional monitoring were able to reduce the
potential to emit HF from point sources by a conservative 10% then the cost to benefit
ratio could be calculated to be $6.8 million per ton of HF [$1,161,000/ (10% X 1.7 TPY
HF)]. This number is 136 times higher than the HF cost to benefit example presented in
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the HF MACT preamble at Federal Register Vol. 64, Page 31361, Paragraph 1. In that
example they concluded that an expense of $50,000 per ton of abated HF emissions
would not be economically justified.

5.0  Technical Justification For Alternative Monitoring

In lieu of monitoring of actual flow of the abatement scrubber water it is being proposed
that the abatement scrubber water supply pump TDH be continuously monitored and
recorded. Each abatement scrubber includes an independent pump that is used solely for
circulation of scrubber water to the sprays in the scrubber. For any given centrifugal
pump the TDH of the pump (discharge pressure minus suction pressure) has a unique
flow defined by the performance curve for the pump. Plugging of the spray nozzles or
changes in downstream valves will not change the relationship defined by the
performance curve. For example, if the TDH of the abatement water pumps was
maintained between 100ft (43.4psig) and 80ft (34.7psig) then the flow to the sprays
would be restricted to the range of 4,158GPM and 5,283GPM respectively, see Figure 4.
The actual operating range limits will be determined using baseline averages taken during
performance testing using the methodology described in 40 CFR 63.625(f).

Figure 4
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As an alternative measurement of the actual pressure drop across the scrubber, it is being
proposed that the absolute pressure upstream of the scrubber be monitored and
‘permanently recorded. The absolute pressure is being proposed in lieu of differential
pressure because of the small pressure drops inherent in the chevron type packing in the
scrubber. Typically the upstream pressure in the scrubber would be 0.5” H,O and the
pressure downstream of the packing would be 0.3” H>O resulting in a pressure drop of
only 0.2” H,O. Variations in pressure drop at this level would be insignificant. The
actual operating range limits for the upstream pressure will be determined using baseline
averages taken during performance testing using the methodology described in 40 CFR
63.625(f).



ATTACHMENT 2

FEBRUARY 26, 2004 LETTER

VIELHAUER TO EDWARDS




Department of
Environmental Protection

Twin Towers Office Building

Jeb Bu.;;h 2600 Blair Stone Read David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

February 26, 2004

Tom Edwards

CF Industries, Inc.

Post Office Drawer L
Plant City, Florida 33564

RE: CF Industries Plant City Facility
Dear Mr. Edwards:

This letter is to confirm our conversation yesterday regarding resolution of
the outstanding litigation regarding the applicability of the phosphate MACT to
the above-referenced facility. As we discussed, to resolve this litigation, the
Department will add the following language to the Department’s determination of
major source status for HAPs in the Title V permit;

If additional testing and modeling demonstrate that the facility
is not and has never been a major source of hazardous air
pollutants since at least June 10, 2002, the permittee shall
have the right to request that the Department revise the permit
to remove those requirements and conditions that are
applicable because the facility is a major source of hazardous
air pollutants as determined by the Department.

In addition, the Department will work with CF on an alternate monitoring
plan for this facility. We can discuss the timing of the withdrawal of the extension
of time to petition for hearing, issuance of the Titie V revision and ihe Tiiie V'
renewal when we meet at your facility. If you have any questions, please do not
hesitate to contact me at 850/921-9503.

Sincerely,

7@&,;! Vidhaun

Trina L. Vielhauer
Chief, -
Bureau of Air Regulation

“More Protecticn, Less Process”

Printed on recycled paper.



ATTACHMENT 3

MARCH 3. 2004 LETTER

MORRIS TO VIELHAUER




P.O. Drawer L,
: Plant City, Florida 33564-9007
Telephone 813/782-1591

GF Inausiries...

Plant Clty Phosphate Complex

March 3, 2004

Ms. Trina Vielhauer

Chief, Bureau of Air Regulation

Florida Department of Environmental Protection
Department of Air Resources Management
2600 Blair Stone Road, MS 3500

Tallahassee, Florida 32399-2400

Re: CF Industries, Inc., Proposed Alternative Monitoring Plan,
Letter of February 9, 2004

Dear Ms. Vielhauer:

Based on the recently expressed assurance of the Department that a mutually-agreeable
alternative monitoring plan will be developed for compliance with the Hydrogen Fluoride
NESHAP rules, and based on the agreement that the language suggested in your February 23,
2004 electronic mail will be applied to the CF Plant City Phosphate Complex, CF agrees not to
object to the Department’s determination that the facility is a major source of HAPs.

CF believes that the DEP plant tour and meetings currently being scheduled for the Plant
City Complex will be beneficial to the Title V permit processing effort. We encourage the
Department to involve in the meetings as many as possible of the permitting personnel who will
be active in the development of the facility’s permit renewal.

Sincerely,
G[C L (:, mubv

Herschel E. Morris,
Vice President Phosphate Operations and
General Manager

cc: Alan Bedwelil, DEP Deputy Secretary
Michael Cooke, BAR
Errin Pichard, BAMMS
Jerry Kissel, SWD
Terrv Camnbell FPOHC



ATTACHMENT 4

OCTOBER 31, 2003 LETTER

MORRIS TO PICHARD



P.O. Drawer L.
Plant City, Florida 33564-9007
Telephone: 813/782-1591

Piant City Phosphate Complex

October 31, 2003

Errin Pichard, P.E., Administrator

Emissions Monitoring Section

Bureau of Air Monitoring and Mobile Sources
Florida Department of Environmental Protection
2600 Blair Stone Road

Tallahassee, FL 32399-2400

RE: DEP Letter of September 29, 2003, “Proposed
Alternative Monitoring Plan.”

Dear Administrator Pichard:

The attached information is provided in response to the
information reguests of your September 29, 2003 letter regarding
the Alternative Monitoring Plan proposed by CF Industries, Inc.,
(CF) on June 5, 2003. The letter asked for confirmation of your
understanding of the CF Industries Alternative Monitoring Plan
proposal, and asked a number of questions regarding the proposed
monitoring plan elements. The letter also expressed
disagreement with CF’s position on the issue of the cost-
effectiveness of the MACT monitoring reguirements.

After you have reviewed these responses. you are welcome to
call Tom Edwards or Bob May at 813-782-1591 for further
discussion or clarification.

Sincerely,

Yoo £ 8 7THernrl

Herschel E. Morris

Vice President,
Phosphate Operations and
General Manager

cc: Jerry Kissel, Southwest District



Owner/Authorized Representative or Responsible Official

1. Name and Title of Owner/Authorized Representative or Responsible Official:
Herschel E. Morris, General Manager
2. Owner/Authorized Representative or Responsible Official Mailing Address:
Organization/Firm: CF Industries, Inc.
Street Address: P. 0. Box Drawer L
City: Plant City State: FL Zip Code: 33564
3. Owner/Authorized Representative or Responsible Official Telephone Numbers:
Telephone: (813)782-1591 Fax: (813)788-9126
4. Owner/Authorized Representative or Responsible Official Statement-

I, the undersigned, am the owner or authorized representative*(check here [ ] ifso)or
the responsible official (check here [ X ], if s0) of the Title V source addressed in this
application, whichever is applicable. I hereby certify, based on information and belief
Jormed after reasonable inquiry, that the statements made in this application are true,
accurate and complete and that, to the best of my knowledge, any estimates of emissions
reported in this application are based upon reasonable techniques for calculating
emissions. The air pollutant emissions units and air pollution control equipment described
in this application will be operated and maintained so as to comply with all applicable
standards for control of air pollutant emissions found in the siatutes of the State of Florida
and rules of the Depariment of Environmental Protection and revisions thereof. I
undersiand that a permit, if granted by the Department, cannot be transferred without
authorization from the Department, and I will promptly notify the Department upon sale or
legal transfer of any permitted emissions unit.

Herse 8T Noan'i 0/3l03

Signature Date

* Attach letter of authorization if not currently on file.

Professional Envineer Certification

1.

Professional Engineer Name: David A. Buff
Registration Number: 19011

Professional Engineer Mailing Address:
Organization/Firm: Golder Associates Inc.*

Street Address: 6241 NW 23rd Street, Suite 500
City: Gainesville State: FL Zip Code: 32653-1500

3.

Professional Engineer Telephone Numbers:
Telephone: (352) 336 - 5600 Fax: (352) 336 - 6603

*Board of Professionai Engineers Certificate of Authorization # 00001670




4. Professional Engineer Statement:
1, the undersigned, hereby certify, except as particularly noted herein*, that:

(1) To the best of my knowledge, there is reasonable assurance that the air pollutant
emissions unil(s) and the air pollution control equipment described in this Application for
Air Permit, when properly operated and maintained, will comply with all applicable
standards for control of air pollutant emissions found in the Florida Statutes and rules of
the Department of Environmental Protection; and

(2) To the best of my knowledge, any emission estimates reported or relied on in this
application are true, accurate, and complete and are either based upon reasonable
techniques available for calculating emissions or, for emission estimates of hazardous air
pollutants not regulated for an emissions unit addressed in this application, based solely
upon the materials, information and calculations submitted with this application.

If the purpose of this application is to obtain a Title V source air operation permit (check
here [X], if so), I further certify that each emissions unit described in this Application for
Air Permit, when properly operated and maintained, will comply with the applicable
requirements identified in this application to which the unit is subject, except those
emissions units for which a compliance schedule is submitted with this application.

If the purpose of this application is to obtain an air construction permit for one or more
proposed new or modified emissions units (check here [ ], if so), I further certify that the
engineering features of each such emissions unit described in this application have been
designed or examined by me or individuals under my direct supervision and found to be in
conformity with sound engineering principles applicable to the control of emissions of the
air pollutants characterized in this application.

If the purpose of this application is 1o obtain an initial air operation permit or operation
permil revision for one or more newly constructed or modified emissions units (check here
[ ], if so), I further certify that, with the exception of any changes detailed as part of this
application, each such emissions unit has been constructed or modified in substantial
accordance with the information given in the corresponding application for air
construction permit and with all provisions contained in such permit.

/ /0/23/03
Signature /e Date 7

(seal)

* Attach any exception to certification statement.




CF Industries, Inc., responses to Department of Environmental
Protection Requests, Septembexr 28, 2003:

With regard to the proposed monitoring, it is correct that
CF, if the 40 CFR 63 Subparts AA and BB rules are determined to
be applicable, propcses to monitor the two phosphoric acid plant
scrubbers using the rule-specified instrumentation and -
procedures.

In the four granulation plants, CF proposes to use the
monitoring strategy that will be specified in the Compliance
Assurance Monitoring (CAM) Plan being finalized under EPA Rule
40 CFR 64, as part of its Alternative Monitoring Plan. This CAM
Plan was submitted to DEP on May 28, 2003, and is being modified
and supplemented as it is processed through the DEP review of
the Title V permit renewal application. CF is currently
developing proposals for pollution control parametric ranges as
a part of this plan development. Ranges for the parameters
monitored with newly installed equipment will be developed after
the equipment is installed.

In addition to the CAM provisions, CF proposes to
continuously monitor the freshwater abatement scrubbers for
scrubber liquid delivery pressure and for gas pressure upstream
of the scrubber packing, as described in the June 5, 2003, CF
submittal. The entire CF monitoring proposal, including the CAM
provisions, is compiled in Table 1.

The June 5 “Proposed Contingency Alternative Monitoring
Plan” presented only the existing periodic monitoring because
that is the currently permitted monitoring svstem approved by
DEP, and the CAM Plan had not proceeded very far into the review
process. CF intended, however, that the displacement of the
existing monitoring procedures with the CAM Plan would occur and
would be acceptable to DEP as a logical procedural occurrence,
since DEP approval of the CAM Plan is required.

RESPONSE TO QUESTION 1

DEP requests justification for placing no upper limit on the
scrubber liquid delivery pressure in the acid and process water
scrubbers in the granulation plants.

CF will establish upper limits for the delivery pressure
parameters in the CAM Plan.



DEP requests a description of the variation of delivery pressure
with changes in flow rate of the scrubber liquor.

Changes in the scrubber liquor flow rate will be reflected
in the backpressure from the scrubber spray nozzles and
therefore in the scrubber liguor pressure. Nozzle
performance curves are provided in Appendix A to illustrate
the relationship of liguid pressure to ligquid flow through
a nozzle. The spray nozzles shown in Appendix A are common
to the fume, dryer, dust, and cooler scrubber systems.

RESPONSE TO QUESTION 2:

DEP requests information regarding the pressure drop across each
scrubber in each system, with data to demonsirate the effect of
each individual scrubber on the overall reduction of hydrogen
flucride (HF) emissions.

The requested data has never been generated and is not
available. If CF is demonstrated to be a major source of
HF, CF proposes to rely on the freshwater fluoride
abatement scrubber in each plant as justification for
alternative monitoring. These scrubbers provide extra
insurance against excess HF emissions, because of the
atffinity of HF for pH-neutral fresh water. The freshwater
abatement scrubbers are believed to be unigque to CF within
the phosphate industry and constitute an extra “layer” of
pollutien control for HF. The existence of and proposed
parametric monitoring for these scrubbers, along with the
compliance assurance monitoring proposed for the other
component scrubbers in the system, should constitute
abundant parametric monitoring to meet the spirit and
purpose of the HF Maximum Achievable Control Technology
(MACT)} rule. )

Preceding the freshwater abatement scrubbers, each
granulation plant scrubber system consists of four
independent scrubber trains which discharge into the common
abatement scrubber before discharging to atmosphere. The
four independent trains are designated as the Fume, Dryer,
Dust, and Ccoler Systems. Furthermore, these four trains
contain various combinations of venturi, acid cyclonic, and
pond water cyclonic components that are configured in
series. The total pressure drop across each independent
train is currently monitored. Any operational problem with
an individual component will be reflected in the pressure
drop for the train, and therefore, pressure drop monitoring




of the individual components is not necessary to detect an
operational problem.

CF urges DEP to take into account the cost-effectiveness
analysis provided in the June 5, 2003, submittal; the
existing Title V permit limits for fluoride which are
already at the MACT levels; and the extra layer of
pollution control assurance provided by the freshwater
fluoride abatement scrubbers, in considering the
alternative monitoring proposal.

RESPONSE TO QUESTION 3

DEP requests justification for the use of upstream air pressure
monitoring in lieu of pressure drop monitoring in the freshwater
abatement scrubbers. ‘

Upstream air pressure is proposed in lieu of pressure drop
for the abatement scrubbers because the pressure drop in
these scrubbers is so low as to prevent a meaningful
detection of variations. The monitoring of upstream
pressure is proposed because the upstream pressure
measurement provides a higher value than the pressure drop
(0.5 inches of water as compared with 0.2) and provides an
increased probability of detecting a significant variation
in the event of an operaticnal problem. A reduction in the
gas flow or water flow to the scrubber would be expected to
cause a drop in the pressure reading upstream of the
chevron packing, while a pluggage of the packing itself
would cause an increase in the pressure reading.

Meonitoring of the downstream pressure of the abatement
scrubber is not necessary since the abatement scrubber

~discharges to a 110" diameter stack open to the atmosphere.
The stack is not subject to pluggage or a buildup in
pressure.

RESPONSE TO OTHER COMMENTS AND REQUESTS

The Department states that it disagrees with CFI’s position that
the monitoring required by the MACT standards is not cost-
effective.



The federal rule states that requests for approval of
alternative monitoring plans should address considerations
such as the "economic infeasibility" or "impracticality" of
requiring the affected source to meet the otherwise
applicable monitoring requirements. 40 CFR sec. 63.8

(£) {(4) (ii) . The June 5, 2003 proposal addressed these
considerations by comparing costs to projected air emission
impacts. We respectfully submit that the disparity between
costs and environmental benefits should guide the agency's
discretion in considering the proposed alternative
monitoring pian.

CF requests an explanation ¢f the Department'’'s rationale
for disagreement with the CF pesition.

The Department regquests additional information related to
process parameters that are currently monitored.

Information on process parameters currently monitored is
provided in Appendix B, “Information on Pollution Control
Parameters Currently Monitored.”

The Department regquests a color schematic of the granulation
train.

The requested color schematic is attached as Appendix C.



TABLE I

PROPOSED ALTERNATIVE MONITORING PLAN ELEMENTS

SCRUBBER

LIQUID MONITORING

GAS MONITORING

A-Phosphoric Acid
Packed Bed Crosgs-
flow Scrubber

Liquid Flow,
continuous

Pressure Drop,
continuous.

B-Phosphoric Acid
Packed Bed Cross-
flow scrubber

Liquid Flow,
continuous

Pressure Drop,
continuous.

X,Y,Z Granulation
Plants:

Fume Venturi

Delivery Pressure,

Segment* Pressure

Scrubbers(3) 2-hr. interval. Drop, continuous
Fume Acid Cyclonic |Delivery Pressure, |Segment* Pressure
Scrubbers (3) 2-hr. interval. Drop, continuous
Fume Pondwater Delivery Pressure, Segment* Pressure
Cyclonic Scrubbers |2-hr. interval. Drop, continuous

{3)

Dryer Venturi

Delivery Pressure,

Segment* Pressure

Scrubbers {3) 2-hr. interval. Drop, continuous
Dryer Acid Delivery Pressure, Segment* Pressure
Cyclonic Scrubbers |2-hr. interval. Drop, continuous

(3)

Dryer Pondwater
Cyclonic Scrubbers

(3)

Delivery Pressure,
2-hr. interval.

Segment* Pressure
Drop, continuous

Cooler Cyclonic

Delivery Pressure,

Segment* Pressure

Scrubbers (3) 2-hr. interval. Drop, continuous
Dust Venturi Delivery Pressure, Segment* Pressure
Scrubbers (3) 2-hr. interval. Drop, continuous
Dust Cyclonic Delivery Pressure, Segment* Pressure
Scrubbers (3) 2-hr. interval. Drop, continuous

Freshwater
Fluoride Abatement
Scrubbers (3)

Delivery Pressure,

continuous.
pH, continuocus.

Gas pressure
upstream of
packing,
continuous.

A segment constitutes a train of scrubbers in series or a
single scrubber, excluding the fresh water fluoride '

abatement scrubber.




APPENDIX A- NOZZLE DESIGN CURVES




Appendix A - Page 1

Scrubber Fiow (GPM)

900

800

700

600

500

400

300

200

100

XYZ DAP Primary Cyclonic Acid Scrubbers (1 nozz!le per scrubber)

4" Bete MP 2250 W Nozzle

/

M

y = 120.84x%47%

R? = 0.9963

10

20 30

40 50

Scrubber Liquor Pressrue at Nozzle (psig)

60

Scrubber Flow (GPM)

350

300

250

200

150

100

50

XYZ DAP Secondary Cyclonic Pond Water Scrubbers (1 nozzle per scrubber)

21/2" Bete MP 1375 W Nozzle

s

/

R?=0.9978

y = 46.857x> ||

!

10

20 30

40 50

Scrubber Liquor Pressrue at Nozzle {psig)

60




Appendix A - Page 2

Total Scrubber Flow 120 Nozzles (GPM)

- XYZ DAP Abatement Scrubber (120-130 nozzles per scrubber)
1/2" HHSJX-PVC 120-164

14,000 A

12,000 —

10,000

8,000

4,000

2,000 ) y = 61 8.7x%5017
R? =

0 50 100 150 200" 250 300 350 400 450
Scrubber Liguor Pressrue at Nozzle (psig)




COMMON APPLICATIONS

® Flue gas scrubbing

® (Gas cooling

® Washing & nnsing processes
# Fire suppression 3 prevention

Appendix A - Page 3

Spiralfet spray nozziES
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DESIGN ) ) SPRAY CHARACTERISTICS MATERIALS
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APPENDIX B- INFORMATION ON POLLUTION CONTROL
PARAMETERS CURRENTLY MONITORED




Appendix B - Page 1

Abatement Scrub Liguid Pressure (psig) Vs Stack Fiuorides
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Fume Scrubber AP {" H;0) Vs Stack Fluorides
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Dryer Scrubber AP (" H,0) Vs Stack Fluorides
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Cooler Scrubber 4P (" H,0) Vs Stack Fluorides
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Dust Scrubber AP (" H;0)} Vs Stack Fluorides
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HP Liquor Pump Amperes Vs Stack Fluorides
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Dryer Fan Amperes Vs Stack Fluorides
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Fume Fan Amperes Vs Stack Fluorides
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COLOR SCHEMATIC DIAGRAM




Appendix C - XYZ Granulation Scrubber Schematic - Single Granulation Train
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ATTACHMENT 5

DECEMBER 31, 2003 LETTER

MORRIS TO PICHARD



P.O. Drawer L,
Plant City, Florida 33564-9007
Teilephone: 813/782-1591

GF InuSIries...

Piant City Phosphate Complex

December 31, 2003

Errin Pichard, P.E., Administrator

Emissions Monitecring Section

Bureau of Air Monitoring and Mobile Sources
Florida Department of Environmental Protection
2600 Blair Stone Road

Tallahassee, FL 32399-2400

RE: DEP Letter of December 3, 2003, “Proposed
Alternative Monitoring Plan.”

Dear Administrator Pichard:

The attached information is provided in response to the
information reguests of your December 3, 2003 letter regarding
the Alternative Monitoring Plan proposed by CF Industries, Inc.,
(CF} on Cctober 31, 2003.

Regarding comments on the description of the nozzle
pressure/flow curves: The nozzle pressure/flow curves are based
on & clean nozzle, i.e. no scale, buildup, or nozzle
restriction. Flow restrictions in the nozzle due to scale
buildup will cause higher pressure and lower flow. The preposed
nozzle pressure indicator ranges of +/- 20% will allow the
cperator to react to the restriction before the system is out of
compliance and take corrective acticn.

Regarding CF's request to monitor only the upstream pressure of
the abatement scrubber: CF currently has no upstream pressure
monitoring or differential pressure monitoring instrumentation
on the abatement scrubbers to provide supporting data. CF
reserves the right to modify the Alternative Monitoring Plan
once actual continuous data becomes available. However, the
upstream and downstream pressures are expected to be very
consistent. The abatement scrubber discharges directly into the
stack with minimal connecting ductwork. The accuracy of the
pressure gauge is expected to be +/- 0.2% of span.



Regarding the revised Table I: Table I has been revised to
include the “A” Granulation Plant in the proposed Alternative
Monitoring Plan.

Regarding questions related to Total Dynamic Head (TDH): CF is
.withdrawing its request to monitor TDH. TDE as a monitoring
parameter is being deleted in favor of delivery pressure. Total
Dynamic head is measured at the discharge of the abatement - tower
scrubber water-circulating pump, as compared to delivery
pressure, which is measured at the nozzle header. The selection
of delivery pressure avoids potential effects associated with
isolation valves.

Regarding the issue of continuous monitoring of liquid delivery
pressure: As shown in Table I, CF is proposing “2-hour
intervsl” ﬁonitoring for the Dryer, Fume, Coocler, and Dust
System acid scrubber components. Continuous monitoring is
proposed for the fresh water abatement scrubber liguid delivery
pressure and pH, and gas upstream pressure. CF believes this
“"Alternative Monitoring Plan” is consistent with the intent
stated in 40 CFR 63.8(f) (2), which allows the approval of “any
monitoring methods or procedures”. Furthermore, CF believes it
is appropriate that the proposed Alternative Monitoring Plan be
approved because the very low measured HF emissions from the
subject plants implies that the change from the proposed 2-hour
monitoring to continucus moniteoring will result in a negligible
reduction in emissions. The deviation from “continuous” is
justified, and within the context of “alternative” monitoring.

Regarding CF's positicn on the appropriateness of an economic
test: CF believes that an economic test 1is appropriate whether
for new contrel eguipment or monitoring instrumentation. There
logically should be no distinction. CF's position is founded in
the fact that potential HF emissions as reported in the October
13, 2002 letter to Jerry Kissel were 1.70 tons HF per year.
Actual HF emissions are significantly lower. These facts
coupled with the already extensive current monitoring of plant
scrubber systems leads one to conclude that additional
monitoring will result in benefits that are immeasurably small.
In addition, CF provides an extra measure of protection through
the already existing fresh water fluoride abatement scrubbers.
These scrubbers are not in common use in the industry and
represent a significant investment in capital and operating
costs. However, i1n order to comply with the intent of the HF
MACT standard, CF has proposed the enhanced monitoring contained
in the proposed Alternative Monitoring Plan. This Plan improves
on current monitoring practices and procedures by adding



continuous monitcring, where appropriate, and adding additicnal
2-hour interval scrubber liquid meonitoring for the granulation
plants. CF contends that the proposed Plan will improve
monitoring of plant scrubber systems without being an
unjustified economic burden.

After you have reviewed these responses, you are welcome to call
Tom Edwards or Bob May at 813-782-1591 for further discussion or

clarificatiocn.

ncerel

v-—e-"-rw-‘p"‘

Herschel E. Morris

Vice President,
Phosphate Cperations and
General Manager

cc: Jerry Kissel, Southwest District




PROPOSED ALTERNATIVE MONITORING PLAN

ELEMENTS

TABLE I

SCRUBBER

LIQUID MONITORING

GAS MONITORING

A-Phosphoric Acid Packed Bed

Liguid Flow,

Pressure Drop,

Cross-flow Scrubber continuous continuous.
B-Phosphoric Acid Packed Bed | Liquid Flow, Pressure Drop,
Cross-flow scrubber continuous continuous.

“A” Granulation Plant:

Dryer Acid Cyclonic Scrubber

Delivery Pressure,

Segment* Pressure Drop,

Z-hr. Interval continuous
Dryer Acid Venturi Scrubber Delivery Pressure, Segment* Pressure Drop,
2-hr. Interval continuous
Reactor Acid Cyclonic Delivery Pressure, Segment* Pressure Drop,
Scrubber 2-hr. Interval continuous
Reactor Acid Venturi Delivery Pressure, Segment* Pressure Drop,
Scrubber : 2-hr. Interval cont inuous
Downcomer Freshwater Delivery Pressure, Nene
Fluoride Scrubber 2-hr. Interval '

Freshwater Flucride
Abatement Scrubber

Delivery Pressure &
pH, ccntinuous

Gas pressure upstream of
packing, continuous

X,Y¥,Z Granulation Plants:

Fume Venturi Scrubkers(3)

Delivery Pressure,

Segment* Pressure Drop,

2-hr. interval. centinuous

Fume Acid Cyclonic Scrubbers |[Delivery Pressure, Segment* Pressure Drop,

(3) 2-hr. interval. continuous

Fume Pondwater Cyclonic Delivery Pressure, Segment* Pressure Drop,

Scrukbbers (3) 2-hr. interval. continuous

Dryer Venturi Scrubbers (3) Delivery Pressure, Segment* Pressure Drop,
2-hr. interval. continuous

Dryer Acid Cyclecnic Delivery Fressure, Segment* Pressure Drop,

Scrubbers (3) 2-hr. interval. continucus

Drver Pondwater Cyclonic Delivery Pressure, - Segment* Pressure Drop,

Scrubbers (3) 2-hr. interval. continuous .

Cooler Cyclonic Scrubbers Delivery Pressure, Segment* Pressure Drop,

(3) 2-hr. interval. continuous

Dust Venturi Scrubbers (3) Delivery Pressure, Segment* Pressure Drop,

: 2-hr. interval. continuous

Dust Cyclenic Scrubbers (3) Delivery Pressure, Segment* Pressure Drop,
2-hr. interval. continuous

Freshwater Fluoride Delivery Pressure, Gas pressure upstream of

Abatement Scrubbers (3). continuocus. packing, continuocus.
pH, continuous.

. A segment constitutes a train of scrubbers in series or a

gingle scrubber,
abatement scrubber.

excluding the fresh water fluoride




ATTACHMENT 6

FEBRUARY 6, 2004 LETTER

EDWARDS TQ PICHARD




PO. Drawer L.

Plant City, Florida 33564-9007
Telephone: 813/782-1591

Fax: 813/715-0851

OF Industries ..

Phosphate Operations

February 6, 2004

. Mr. Emin Pichard, P.E., Administrator
Emissions Monitoring Section

. Bureau of Air Monitoring and Mobile Sources

~ Flonida Department of Environmental Protection
2600 Blair Stone Road

Tallahassee, FL 32399-2400

RE: Proposed Alternative Monitoring Plan;
Pichard E-mail Letter of January 13, 2004

Dear Mr. Pichard:

The enclosed information is provided in response to the information requests in your
January 13 E-mail letter. The requests are repeated in the same order as in the E-mail, followed
by the information requested.

CF has addressed the matters of economic justification and the request for acquiescence
“to major source status designation in a January 29, 2004, letter. It is our hope that you will be
. able to continue to process the alternative monitoning proposal while allowing the source status
to be determined as described in the draft settlement stipulation originally proposed by the
. Department and revised by CF Industries (OGC Case No. 02-0587) on January 5, 2004.

- We look forward to meeting with you as we have discussed before, once you have
reviewed the enclosed matenals. :

Thomas A. Edwards
Superintendent, Environmental Affairs

cc: Joseph Kahn, DARM Jason Waters, DEP, SW District
Russell Wider, DARM J.S. Alves, HGS
Cindy Phillips, DARM J.G. Sampson

Scott Shaplak, DARM



1. Pump curves, with typical operating points, for the scrubbers.
A common pond water supply header supplies the secondary pond water. There are six vertical
Hazleton pumps delivering 13,000 GPM each (78,000GPM total) into the pond water supply
header. The supply header provides pond water for a multitude of uses plant wide. See Figure 1
for a pump curve.

The acid cyclonic scrubbers are supplied by Wilfley A7 8X6-15 pumps with 150HP(“X" train) or
250HP("Y” & “Z" Train) 1750 RPM direct drive motors. Each plant uses a single pump to supply
the acid cyclonic scrubbers for the fume, dryer, and dust systems. See Figure 2 for the pump
curve.

The venturi scrubbers are supplied by Durco 3K8X6-16 pumps with 75HP 1180-RPM direct drive
motors. Each piant uses a singte purnp to supply venturi scrubbers for the fume, dryer, and dust
systems. See Figure 3 for the pump curve. :

Each plant has a single abatement scrubber pump that circulates water through a shell and tube
ammonia vaporizer heat exchanger before being sprayed in the abatement scrubber. The pumps
are Hazleton 10: BN Type VS with 100HP 1175 rpm direct drive motors. See Figure 4 for the
pump curve. '

2. A more detailed description of the abatement scrubber sumps, i.e., the rate of
freshwater make-up, typical pH levels, F or HF concentrations, and a comparison to the

pond water pH and F/HF concentrations.
The abatement sumps in X, Y, and Z granulation plants typically only get freshwater make-up
during start-up, Abatement water is continuously recycled through a shell and tube heat
exchanger used to vaporize ammonia prior to being sprayed in the abatement scrubber. The
ammonia vaporizer cools the abatement scrubber water. When the cooled water is sprayed in
the abatement scrubber it causes water vapor in the stack gas to cool and condense. The
constant condensing of stack gas water vapor eliminates the need for fresh water make-up and
results in a continuous over-flow (blow-down) from the sump. In A-DAP the abatement water
used in the dryer and cooler downcomers is single use and is not returned to the abatement
sump. Because of this, there is an estimated 50-100 GPM of continuous fresh water make-up to
the A-DAP abatement scrubber sump.

The abatement sumps have a typical operating pH range of 5.0 —~ 8.0. The upper end of the pH
range is irrelevant to fluoride emissions and scrubbing efficiency. Only low pH causes the
emission of fluorides from the liquid. See Figure 5 for a scatter diagram showing a 3-year history
of the average daily low and high abatement sump pH for the X, Y, and Z Granulation Plants.

The abatement water is not routinely analyzed. Two samples from "X" & “Y” were recently
collected and analyzed. The fluoride concentration was between 60-70 ppm F". At the pH values
operated in the scrubber, none of the fluoride would exist in the form of HF.

in the last part of this question you requested “a comparison to the pond water pH and F/HF
concentrations”. This question appears to be out of context with the discussion of this specific
question, abatement scrubbers. Pond water is not used in the abatement scrubbers. However,
to address your question the pond water pH is typically in a range 1.1 to 1.8 with total fluoride
concentration of 5,000 to 10,000 ppm. The abatement scrubber water ranges from 5.0 to 10.0 pH
with total fluoride concentration in the 50 to 100 ppm range.



3. More detailed information regarding the “A” granulation train. In particular -

a. Revised Table | included with CF’s latest letter indicates a single “downcomer
freshwater fluoride scrubber”, but the schematic depicts separate scrubbers for
the dryer, cooler and reactor trains. Which is correct? Are these similar to the
“secondary process water scrubbers” shown on the XYZ granulation schematic?

b. Itis unciear from the “A” granulation train schematic what happens to the water
from the freshwater abatement scrubber. Does it go to the cooling pond? To the
downcomer scrubber or scrubbers? Both? _

c. The "A” granulation schematic does not indicate a dedicated acid scrubber for
the dust train. Is this correct or a drawing error? -

The dryer, cooler and fume systems all have individual downcomer scrubbers. Table | of the
previous submittal indicated a single pressure reading for all three downcomers because they
are located adjacent to each other and share a common supply header. For this reason only one
supply pressure is recorded. See Figure 6 for details. The downcomers in A-DAP use
abatement scrubber water for scrubbing medium where-as the secondary cyclonic pond water
scrubbers in XYZ use pond water for a scrubbing medium. Also the secondary pond water
scrubbers in “XYZ" are cyclonic whereas the downcomers do not utilize cyclonic mixing in their
design.

The freshwater abatement scrubber water system is a closed circuit system except for the dryer
and cooler downcomers, which use once through abatement water that discharges to the pond.
Figure 7 has been revised to better illustrate where the abatement water goes.

The "A” granulation schematic is correct. The dust system pickups are pulled through the dryer
scrubbers.
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Figure 3
~ Acid Venturi Scrubber Liquor Pumps
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Figure 4 - Abatement Circulating Pump
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Figure 5

Abhatement Sump pH - Average XYZ Combined Daily High/Low pH
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Figure 6 - A-DAP Downcomers
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ATTACHMENT 7

CF ALTERNATIVE MONITORING PROPOSAL SUMMARY

MAY 3. 2004




SCRUBBER

LIQUID MONITORING

GAS MONITORING

A-Phosphoric Acid
Packed Bed Cross-
‘Flow Scrubber

Liguid Flow,
continuous

Pressure Drop,
continuous

B- Phesphoric Acid
Packed Bed Cross-
Flow Scrubber

Ligquid Flow,
continuous

Pressure Drop,
continuous

“aA# Granulation
Plant:

Dryer Acid Cyclonic

Segment* Pressure

Scrubber Drop, continuous
Dryer Acid Venturi Segment* Pressure
Scrubber Drop, continuous
Reactor Acid Segment* Pressure
Cyclonic Scrubber Drop, continuous
Reactor Acid Venturi Segment*. Pressure
Scrubber Drop, continuous
Downcomer Freshwater |Liguid Flow, Segment* Pressure
Fluoride Scrubber continuous** Drop, continuous
Freshwater Fluoride Liguid Flow** & pH, *x K

Abatement Scrubber continuous

X, Y, Z Granulation

Plants:

Fume Acid Venturi Segment* Pressure
Scrubbers (3) Drop, continuous
Fume Acid Cyc¢lonic Segment* Pressure
Scrubbers (3) Drop, continuous
Fume Pondwater Delivery Pressure, Segment* Pressure
Cyclonic Scrubbers 2-hour interval Drop, continuous

(3)

Dryer Acid Venturi

Segment* Presgsure

Scrubbers (3) Drop, continuous
Dryer Acid Cyclonic Segment* Pressure
Scrubbers (3) Drop, continuous
Dryer Pondwater Delivery Pressure, Segment* Pressure
Cyclonic Scrubbers 2-hour interval Drop, continuous

(3)

Cooler Pond Water
Cyclonic Scrubbers

(3)

Delivery Pressure,
2-hour interval

Segment* Pressure
Drop, ceontinuous

Dust Acid Venturi

Segment* Pressure

Scrubbers (3) Drop, continuous
Dust Acid Cyclonic Segment* Pressure
Scrubbers (3) Drop, continuous

Freshwater Fluoride
2batement Scrubbers

(3)

Liquid Flow,
continuous,
continuous

& pH,

* ok k

* A segment constitutes a train of scrubbers in series or a single scrubber,

excluding the freshwater flucride abatement scrubber.




** One flow meter in the common header pipe that delivers water to the three
downcomer scrubbers and the abatement scrubber.
«x* Gas flow indicated by Segment Pressure Drop.



