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CF INDUSTRIES
AN EVALUATION OF ‘A’ and ‘B’ PAP SCRUBBER PERFORMANCE

Summary

Recent data from Annual Compliance Tests conducted in June 1998, and in
January and February 1998, on both ‘A’ PAP and ‘B' PAP Stack have been
analyzed. This information has been supplemented with data from tests on the
two scrubbers, conducted in July and September 1999. The data from these
scrubber tests is given in an Appendix to this report. Data from Compliance Tests
conducted in May and June 1997 was also available. However, scrubber
modifications have been made since the 1997 tests and a new filter has been
added to each plant. So this data has not been used in this evaluation

Both ‘A’ and ‘B' PAP Scrubbers consist of a quench section, three cross-flow
irrigated beds of ‘Kimre' packing, and a mist eliminator of ‘Kimre’ packing. Also
both scrubbers are sized for the current airflow, which will not change for the
new production rate. This configuration is, in our opinion, BACT, and would also
meet the requirements of MACT under recent changes to Federal Rule
40CFR83.

Predictions have been made of the performance of the ‘A’ Scrubber and the ‘B’
Scrubber if the production rates are increased to 1,699 TPD P,0Os and 2,528 TPD
P.Os, respectively. These predictions are based on the performance
demonstrated in the 1998 and 1999 Compliance Tests and the informal tests in
July and September 1999.

In both cases the emissions are predicted to be significantly less than the current
limits of 28.3 Ib F/day and 24.9 Ib F/day for the ‘A’ & ‘B’ PAP, respectively. In fact,
the projected emissions in both cases are significantly less than the new source
maximum achievable control technology (MACT) limits of 0.0135 Ib F/ ton P,0s.

The lowest recorded emissions were achieved in June 1999 Compliance Tests
which were run at 1560 TPD, or +10%, for A phosphoric acid plant and 2350
TPD, or +10%, for B phosphoric acid plant. Compliance Tests in the 1998 at
1310 TPD for A phosphoric acid plant and 1995 TPD for B phosphoric acid plant
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gave significantly higher |b per day emissions for A phosphoric acid plant and
essentially the same emissions for B phosphoric acid plant. Using conservative
NTU values of 5.0 NTUs for ‘A’ PAP and 6.0 NTUs for ‘B’ PAP gives a calculated
increase of 2.801 TPY fluoride emission over the average of the emissions

achieved in the last two Compliance Tests in 1898 and 1999.
It is therefore concluded that no modifications are necessary to either scrubber,

in order to satisfy the current and proposed permitted emission levels of

fluorides, with the proposed increase in production throughput.
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1. Introduction

Recent data from sevéral sources has been gathered and analyzed to predict the
performance of the ‘A’ and ‘B' PAP Scrubbers. Table 1 following gives this data
for the ‘A’ PAP Unit. Table 4 following gives this data for the ‘B” PAP Unit.

The standard mass transfer equation for gas absorption has been used to
indicate the likely performance of this scrubber with an increase in production

capacity. The scrubber outlet concentration has been calculated from:

P1 =[(P2 - P*)/Exp (NTU)] + P*
Where P2 = Inlet F concentration mg/SCF
P1 = Qutlet F concentration mg/SCF
* = Equilibrium F concentration mg/SCF
NTU = Number of Transfer Units determined from recent data

For the ‘A’ PAP phosphoric acid plant, the capacities evaluated are:
1416 TPD P,0; Feed
1416 TPD P,0sFeed + 10%
1416 TPD P,0; Feed + 20%

For the ‘B’ PAP phosphoric acid plant, the capacities evaluated are:
2107 TPD P,0Os Feed

2107 TPD P,OsFeed+ 10%
2107 TPD P,0O; Feed + 20%

JE Lakeland /12/15/99 3



2.1

22

Sources of Recent Data

Data Points 1 — 14 for ‘A’ PAP are shown in Table 1. Data Points 1 and 2 are
taken from the results of the 9/15/99 'A' PAP Scrubber Test collected at the
Reactor Fume Duct and at the Tank exit to scrubber duct. Data collected from
the exit of cyclone duct has not been used since the reported fluoride includes
fluoride that carried over in the pond watér from the cyclone. Data Points 3 - 8
are taken from the ‘A’ Stack measurements taken 6/22/99 and 6/23/98, for the
1999 Annual Compliance Test. Data Points 9 — 14 are taken from the ‘A’ Stack
measurements taken 2/18/98 to 2/20/98, for the 1998 Annual Compliance Test.

Data Points 15 - 25 for the B phosphoric acid plant are shown in Table 4. Data
Points 15 — 17, and 21 — 22 are taken from the resuits of the 9/1/98 ‘B’ PAP
Scrubber Test. Data Points 18 - 20, and 23 - 25 are taken from the results of the
7/22/99 '‘B' PAP scrubber test. Data Points 26 - 31 are taken from the ‘B’ Stack
measurements taken 6/7/99 and 6/8/99, for the 1999 Annual Compliance Test.
Data Points 32 - 37 are taken from the ‘B’ Stack measurements taken 1/28/98
and 1/29/98, for the 1998 Annual Compliance Test.

JE Lakeland /12/15/99 4



3.1

3.2

3.3

Calculation and Interpretation of Recent Data given in Tables 1 and 4

Column B - Production Rate TPD P,05

Taken directly from source data in all cases. For Data Points 3 — 8, the 6/99 ‘A’
phosphoric acid plant Compliance Test measurements report Feed Rate. For
Data Points 9 — 14, the 2/98 ‘A’ phosphoric acid plant Compliance Test
measurements report Feed Rate. For Data Points 1 & 2, the reported Production
Rates are divided by 0.95 to obtain the P,Os Feed Rates

For Data Points 26 - 31, the 6/99 ‘B’ phosphoric acid plant Compliance Test
measurements report Feed Rate. For Data Points 32 - 37, the 2/98 'B
phosphoric acid plant Compliance Test measurements report Feed Rate. For
Data Points 15 - 25, the reported scrubber test Production Rates are divided by
0.95 to obtain the P,O; Feed Rates

Columns C through G refer to Fume from the Reactor oniy

Column C - F Ib/day

Taken directly from source data for Data Points 1, 2, and 15 =25

The results of the 9/15/99 ‘A’ PAP Scrubber Test give values of the evolved Ib F/
ton P,Os feed of 1.00 (for Data point 1) and 0.64 (for Data Point 2). The value of
1.00 has been used to calculate the fluoride arising from the reactor for Data
Points 3 through 14,

The results of the 8/1/99 ‘B’ PAP Scrubber Test give values of Ib F/ ton P,0; feed
of between 0.84 and 1.47. No conclusive correlation could be made between
fluoride evoived and P,0s production rate and therefore a value of 1.20 has been
used to calculate the fluoride arising from the reactor for Data Points 26 through
37.

JE Lakeland /12/15/99 5
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3.4  Column D - I F/ton Feed P,Os

Calculated from Column B and Column C.

35 Column E - Air Flow CFM

Taken directly from source data for ‘A’ Data Points 1 and 2 and ‘B’ Data Points
15 through 25. For Data Points 3 through 8, the higher value of 10,219 CFM has
been assumed. For Data Points 26 through 37, the value of 20,499 CFM has

been assumed.

36 Column F - Temperature °F

Taken directly from source data for Data Points 1 and 2. For Data Points 3
through 14 the averaged value of 172°F has been assumed. For the ‘B’ PAP, a
fume inlet temperature from the reactor of 176°F has been assumed if the data

has not been reported.

3.7 Column G - Air Flow SCFM

Calculated from Columns E and F in all cases.

38 Column H - F Inlet Loading mg/SCF

Calculated from Columns D and G in ail cases.

38 Columns J through L refer to Fume from the Reactor and Filters combined.

JE Lakeland /12/15/99 6
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3.10

3.1

3.12

313

3.14

Column | - F Ib/day

Data from the ‘A’ Scrubber test on 9/15/99 has been used directly to add 150 Ib
F/day and 719 Ib F/day to Data Points 1 and 2 respectively for the fluoride
loading coming from the filters. An average of 111 |b F/day has been used for the
other ‘A’ Data Points 3 — 8. The ‘B’ Scrubber test on 9/1/99 reported that 20,735
CFM at 95°F contributed 133.3 Ib/day F to the scrubber inlet. This additional
fluoride is added to Column C for Data Points 15 - 37

Column J- Combined Air Flow SCFM

Data from the ‘A’ Scrubber test on 9//15/99 has been used directly to add 28,291
SCFM and 28,787 SCFM to Data Points 1 and 2 respectively for the fluoride
loading coming from the filters. An average of 28,539 SCFM has been used for
the other ‘A’ Data Points 3 - 14. For Data Points 15 - 37, the 20,735 CFM from
the Filters, measured during the scrubber tests, has been corrected to SCFM
and added to Column G

Column K - F Inlet Loading mg/SCF Combined Fumes

Calculated from Columns | and J in all cases.

Column L - F Inlet loading Ib/ton P.O5
Calculated from Columns B and | in all cases.

Column M - Scrubber Qutlet Loading ma/SCF

Data from the ‘A’ Scrubber test on 9//15/99 has been used directly for Data
Points 1 and 2 respectively. Values of stack gas flow in SCFM reported in the
6/99 ‘A’ Compliance Tests, have been used with reported emissions of F in
Ib/day to calculate mg/SCF for Data Points 3 through 8. Values of stack gas flow
in SCFM reported in the 2/98 ‘A’ Compliance Tests, have been used with
reported emissions of F in Ib/day to calculate mg/SCF for Data Points 9 through
14,

JE Lakeland /12/15/99 7




3.15

A value of 0.1325 mg/CF reported from the 9/1/99 'B’ Scrubber Test has been
used for Data Points 15 through 20. A value of 0.1525 mg/CF reported from the
9/1/99 'B’ Scrubber Test has been used for Data Points 21 through 25. Values of
stack gas flow in SCFM reported in the ‘B’ PAP 6/99 Compliance Tests have
been used with reported emissions of F in Ib/day to calculate mg/SCF, for Data
Points 26 through 31._Values of stack gas flow in SCFM reported in the 'B’ PAP
1/98 Tests have been used with reported emissions of F in Ib/day to calculate
mg/SCF for Data Points 32 through 37.

Column N — NTU Number of Transfer Units.
Calculated from:
NTU =LN [(P2 — P*)/(P1 - P*))
Where P2 = Inlet F concentration mg/SCF
P1 = Qutlet F concentration mg/SCF
P* = Equilibrium F concentration mg/SCF

The 9/1/99 ‘A’ Scrubber Test reports 1.05% F in the scrubber liquor. This
equates to 1.28% H,SiFs. Fluoride vapor pressure above a liquor of this
concentration at 94°F is reported in Hansen's Russian Data as 0.0011 mm Hg.
This is equivalent to a vapor phase equilibrium concentration of 0.044 mg/SCF.
This data has been used in NTU calculation for Data Points 1 through 8. For
Data Points 9 — 14, a scrubbing liquor outlet temperature of 80 °F is assumed, (to
reflect the February ambient). This is results in a vapor phase equilibrium

concentration of 0.029 mg/SCF.

The 9/1/99 ‘B’ Scrubber Test reports 1.01% F in the scrubber liquor. This
equates to 1.27% H,SiFs. Fluoride vapor pressure above a liquor of this
concentration at 118°F is reported in Hansen’'s Russian Data as 0.0025 mm Hg.
This is equivalent to a vapor phase equilibrium concentration of 0.099 mg/SCF.
This data has been used in NTU calculation for Data Points 15 through 25.

JE Lakeland /12/15/89 8




Scrubber outlet concentration reported in the 6/99 ‘B’ Tests was lower than the
equilibrium vapor concentration above. Therefore it has been assumed that the
scrubber liquor is cooler. A temperature of 112°F is assumed for Data Points 26
through 31, giving a fiuoride vapor pressure of 0.0017 mm Hg, from Hansen's
Russian Data, equivalent to a vapor phase equilibrium concentration of 0.0679
mg/SCF. This data has been used in NTU calculation for Data Points 26 through
31

For Data Points 32— 37, the scrubbing liquor outlet temperatures are reported in
the 1/98 Compliance Tests. The vapor phase equilibrium concentration at these

temperatures has been used in the calculations.

3.16 Column P - Scrubber Outlet F Ib/day

For Data Points 1 through 14, the actual reported values have been used.

The 9/1/99 ‘B’ Scrubber Test reported a stack gas flowrate of 31,113 CFM at
110°F. This flow corrected to SCFM has been used with Column M to predict
daily F discharge, for Data Points 15 - 25. The values are approximate to those
reported in the 9/1/99 Scrubber Test.

For Data Points 26 through 31, the actual reported values have been used.

3.17 Column Q - Scrubber Outlet F Ib/ton P,Os

Calculated from Column B and Column P in all Cases.

JE Lakeland /12/15/99 9




Table T -'A’ PAP Recent Data

A i ] Reactor Fumes Only r Combmned Reactor & Filter Fumes M N P Q
c o —I 3 F G H | J K L Note 1
1 —
Data Test Date Producuen F tvday Io Ffton  |Ar Flow CFM] Temperature AirFlow  |F tnlef Loading|  F Ib/day Combined Air [F Inlef Loading F Iniet Scrubber NTU Scrubber Scrubber
Poin! Feed Rate “F SCFM myrSCF Flow SCFM mgiSCF lozaing | Qutlet Loading Outiet £ Outlet F
TPD P2, Feed P30, Reacter Fumes Combined Ivton Fead MYSCF Itvday Ivton Feed

Fumes P;0, POy
1 9/15/99 700 735 1,00 6738 167 8.200 2823 885 36,491 764 120 Q053 67 it o011
2 9/15/99 1200 807 064 10219 177 8.470 0ot B78 37.257 743 a7o aog1 55 1276 0010

|
3 ! 699 1541 !_1.54] 100 10.219 172 Assumed B.537 55 86 1652 37.076 1403 1.07 0038 6.8 935 Q006
I
4 { 6/99 1538 1,538 100 I 10.21% 172 Assumed 8,537 56 75 1.64% 37,078 ‘L 14m 107 o062 §7 34 0006
5 Br93 1567 1,567 100 | 10.218 172 Assumed 8,537 5782 1678 37,076 j 1426 1.07 o085 65 932 0006
[ /99 1567 1,967 100 10219 172 Assumed B.537 57 82 1678 a7.076 1426 197 0051 155 815 0005
7 699 1570 1,570 1.00 10219 172 Assumed 8,537 57.93 1.681 37,078 1428 107 0058 69 B 98 a006
] 699 1579 1.579 100 10219 172 Assumed 8,537 5828 1.650 37,976 1436 107 0065 65 951 0006
g 28 1304 1,304 1.00 10219 172 Assumed B.527 46 11 1415 Ir.ore 1202 109 0103 ER| 1505 ap12
—_—
10 238 1301 1.3 1.00 10218 172 Assumed 8,537 ‘[ 48 00 1412 37.076 l 1200 1.09 0097 52 14 12 cot
" 298 i 13112 1312 100 10219 172 Assumed 8,537 a8 41 1,423 37078 ] 1208 108 Q057 61 a7 0007
1

12 2798 T 1312 1312 1.00 10218 1?'2.!\ssume:!l 8,637 4B 41 1,423 37.076 1209 1,08 G 094 52 14 38 oot
13 298 1212 l 1312 100 10218 172 Assumed l 8,837 48 41 1422 37.076 1209 108 0105 51 1578 0012
14 2498 1325 [ 1,325 100 J 10219 | 172 Assumed L 8537 4388 1436 37,076 1220 _[ 108 o1z r 50 1664 L oot3
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4, Observations on Recent Data — Scrubber ‘A’ — Table 1

4.1 From the 9/1/99 Scrubber Tests, it appears that the ‘A’ PAP scrubber operates at
between 5% and 7 Transfer Units. The performance extrapolated from the June
1999 stack measurements suggests that this could be higher, perhaps 6 or 7
Transfer Units, although the performance calculated from the February 1998
stack measurements suggests that this could be as low as 5 Transfer Units.

4.2 Fluoride emissions are calculated as about one third of the daily permit limit.
Stack measurements in June 19989 confirm this. Stack measurements in

February 1998 demonstrate emissions of about half of the daily limit.

4.3 Because of the uncertainty of some of the assumptions made, it is thought that
the actual performance of the * A’ PAP Scrubber, without modification, may be

equivalent to 5 or 6 Transfer Units

JE Lakeland /12/15/9% 10
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5.2

53

5.4

‘A’ Scrubber Performance with Increased Capacity

No conclusive correlation could be made between fluoride evolved from the
reactor and P,Os production rate. It is conservatively assumed that the evolution
of fluorides from the reactor will increase with production rate and be equivalent
to about 1.0 Ibfton P,Os, and that the gas flow from the reaction section will be
about 10,000 CFM at 172°F. There is no material change in the conclusions
drawn if a value slightly higher or lower is chosen for this ratio. In addition,
another 111 Ib/day F comes from the Filtration Section, along with about 29,945
CFM. The scrubber outiet concentration has been calculated from:

P1 =[(P2 - P*)/Exp (NTU)] + P*

Where P2 = Inlet F concentration mg/SCF
P1 = Outiet F concentration mg/SCF
P* = Equilibrium F concentration mg/SCF

It is also assumed that the scrubber liquor temperature and H,SiFg concentration
will be maintained at about 94°F and 1.27%, respectively. Therefore a value of

0.044 mg/SCF has been assigned to P* above.

Table 2 predicts the performance of the ‘A’ PAP Scrubber with between 5 and 7
transfer units. From the recent data above, there is reasonable confidence that

the actual number of transfer units will be between 6 and 7.

Table 3 shows fluoride emissions in Ib/day and percent of permitted maximum for
the permitted rate of 1416 TPD P,O5 and +20% or 1699 TPD P,0O; at a range of
NTUs. The annual increase in emissions from the permitted rate to +20% is
given. Also, the increased annual emissions over the average of the last two

Compliance Tests is given.

JE Lakeland /12/15/89 11




5.5

5.6

At a conservative 5.0 NTUs, ‘A’ PAP fluoride emissions at the increased capacity
of 1,699 TPD P,Os, are expected to increase 1.144 TPY over the average
fluoride emissions recorded in the February 1998 and June 1899 Compliance
Tests. The increase over calculated emissions with 5.0 NTUs at the permitted
1416 TPD P,O; is only 0.365 TPY. Both calculated daily emissions and
increased annual emissions are reduced as scrubber performance is improved
with higher NTUs. At 6.0 NTUs and above, calculated emissions are lower than

the 1998 and 1999 Compliance Test data average.

At an increased production rate of up to 1699 TPD P,Os, the existing and
proposed permitted limits for fluoride emissions from the ‘A’ PAP Stack will not
be exceeded nor will the combined increase in emissions from ‘A’ and ‘B’ PAP
exceed 3 TPY. Therefore, no modifications to the scrubber are necessary to

meet the required discharge levels.

JE Lakeiand /12/15/99 12
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Table 2 - 'A’ PAP Fume Scrubber Predicted Performance at various NTU Assumptions

Producuon | F ibiday & | Air Flow | Temperature °F | Aur Flow F Ivday Combwed Ar |F Inlet Loading | F Infon NTU Scrubber Strubber | Scrubber

Rate TPD | 10vton CFM SCFM Fiow SCFM mgiSCF P20y Outiet F Cutiet F Outlet F
POs P04 - Combined vday | lbaon PyO.

Fumes mgiSCF

1416 1401 10,219 Assumed 172 8,537 1602 7,077 1361 113 5 014 159 00107
1,558 1,640 10,219 Assumed 172 8,537 1751 37.077 1487 1.12 5 014 169 00103
1,699 1,789 10,219 Assumed 172 B.537 1,900 7,077 16.14 112 3 015 17.9 00100
1,416 1451 10,218 Assumed 172 8,537 1.602 37077 1381 113 55 010 "7 00079
1,558 1.640 10.21% Assumed 172 8,337 1.751 37on 14 87 1.12 85 010 1213 00075
1699 1,789 10219 Assumed 172 8537 1,800 37.017 16.14 1.12 95 on 129 00072
1416 140 109219 Assumed 172 B,537 1,602 37,077 1381 113 60 008 91 0 0081
1,558 1,640 10218 Assumed 172 8,537 1.5 KERUES 14 87 112 &0 008 95 00058
1,699 1,788 10,219 | Assumed 172 8,537 1,900 37.077 16.14 1.12 60 008 9% 0.0055
1416 1.491 10219 Assumed 172 8,337 1,602 37077 1361 113 ES 006 78 00051
1558 1.640 0219 Assumed 172 a8.537 1754 37077 14 87 1.12 €5 oo7 78 00048
1,699 1,789 10,219 Assumed 172 8,537 1800 37,077 16.14 1.12 65 007 ao 0 0045
1.416 1,491 10219 Assumed 172 8.537 1.602 37.077 1361 143 ? 008 68 00045
1,558 1640 10.219 Assumed 172 8.537 1,781 7,077 14 87 112 T 006 68 00041
1,699 1789 10.218 Assumed 172 8537 1,800 7077 16.14 112 7 0o8 69 00039




Table 3 - ‘A’ PAP Increased Emission Comparison

Assumed 1416 TPD Production Rate 1698 TPD (+ 20% Rate) | A Emissions 1998 & 1999 A Over
Scrubber Outiet F %hl;:;r‘nit Outlet F % ;::nit TPY Test Average Test Average
NTU Ib/day Ib/day Ib/day TPY
5.0 15.9 56 17.9 63 0.365 11.63 1.144
5.5 11.7 41 12.9 46 0.219 11.63 0.232
6.0 9.1 32 9.9 35 0.146 11.63 -0.316
6.5 7.6 27 8.0 28 0.073 11.63 -0.662
7.0 6.6 23 6.9 24 0.055 11.63 -0.863
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6.1

6.2

6.3

Observations on Recent Data — Scrubber ‘B’ Table 4

From the 7/22/99 and the 9/1/99 Scrubber Tests, it appears that the ‘B’ PAP
scrubber operates with an average of 6 Transfer Units. The performance
calculated from the 6/99 stack measurements suggests that this could be higher,
perhaps 8 or @ Transfer Units. The performance calculated from the 2/98 stack

measurements suggests 6 or 6%2 NTUs.

From the 9/1/99 scrubber test, fluoride emissions are calculated as up to about
half of the daily limit of 24.9 Ib F/day and up to about 80% of the new source
MACT limit of 0.0135ib F / ton P;O;. Stack measurements in June 1999 quote
emissions of about 25% of the daily limit and about 20% of the Ib F/ ton P;0
Limit, and January 1998 quote 24% and 22% respectively.

Because of the uncertainty of some of the assumptions made, it is thought that
the actual performance of the ‘B’ PAP Scrubber, without modification, may be

equivalent to 6 or 7 Transfer Units

JE Lakeland /12/15/99 13




Table 4 — ‘8" PAP Recent Data

A B Reactor Fumes Only Combined Reactor & Fiter Fumes M N P Q
C v} E F G R i il K L Note 1

Data Test Date Production F In/day IbFiton (A Flow CFM| Temperature | ArFlow |F InletLoading] Fibiday | Combined Ar |F inlet Loading F Iniet Scrubber NTU Scrubber Scrubt

Pomt Feed Rate °F SCFM mg/SCF Flow BCFM mg/SCF loading | Outiet Loading Outlet F Cutlet

TPD P05 Feed P;O; Reactor Fumes Combined Ibtton Feed mgiSCF Ib/day teiton F

Fumes POy F,0.

15 871799 1000 1544 147 16123 176 15,045 3233 1677.3 34 505 1527 159 0133 612 12.12 oo

16 9/1/9% 1000 1440 1.37 18123 176 15,046 30 15, 15733 34,585 1433 Lus 0123 605 1242 g0

17 91299 1000 1448 136 18123 174 15083 022 18813 34643 14 38 1.50 0132 606 1212 om

18 722199 1200 ER &) 083 19569 176 Assumed 16,245 2177 1256 3 35,796 11.06 089 0133 579 1212 oot

18 122199 1200 1110 088 19569 176 Assumed 16,246 21.52 12433 35,796 1084 098 0133 578 12.12 odt

0 7422199 1200 L 1108 [oF: 1) 19569 176 Assumed 16,246 2148 12413 35786 10 82 038 0133 578 1212 gon
21 8199 1950 1829 089 18551 176 15,401 7 1962.3 34,951 17 69 0.96 0153 603 1395 000,
22 9/119% 1950 1606 078 18551 176 15,401 32 85 17383 34,951 1568 g8s 0153 591 1395 000
. 23 22188 2000 2250 107 20499 176 Assumed 17.018 4165 23833 36,568 20353 1.13 0153 6.18 1385 0007
i 24 1229% 2000 2786 132 20489 176 Assumed 17018 5157 20193 36 568 2515 139 0153 639 1395 0007
. - 5 772209 2000 1777 [+§:7] 20499 176 Assumed 17.018 3289 15102 36,568 16 46 99 0153 596 1395 Qo7
26 639 s 2,779 120 20,499 176 Assumed 17.018 5144 2913 36.568 2509 126 0068 1243 588 [

27 6/59 2316 2779 120 20499 | 176 Assumed 17.018 5144 2913 36.568 2508 1.26 0075 817 603 0003

- 8 6/99 2318 2778 120 20,499 | 176 Assumed 17,018 51.44 2913 36,568 2509 1.28 ooz 872 564 0oo3

29 6/9¢ 2318 2,779 120 20.499 176 Assumed 17,018 5144 2,913 36,568 2508 126 007 923 586 0003

PR 20 639 2214 2777 120 20,499 | 176 Assumed 7.8 5140 2510 36.568 2507 126 0077 7.92 616 0003
i . N 6199 2314 2777 120 20,499 | 176 Assumed 17.018 5140 2,910 36,568 2507 126 oov2 872 553 0003
.. 2 198 1982 2379 120 20499 176 Assumed 17.018 4403 25122 38,568 2164 127 0 064 639 597 0003
EX) 1798 1970 2.364 120 20499 176 Assumed 17,018 4377 EB? 8 35,568 2152 127 0064 638 506 0003

M 188 2018 2422 120 20489 176 Assumed 17.018 44 83 26554 36,568 2m 127 0056 664 515 0003

a5 1198 1987 2,385 120 20459 176 Assumed 17,014 4414 25179 36,568 2168 127 0061 643 57 0003

36 1798 2009 2411 120 20499 176 Assumed 17018 4462 25438 36,568 2191 127 0089 631 523 0003

7 168 2006 2.408 120 J; 20499 176 Assumed 17.018 44 ?’ 25410 36 568 2189 127 0075 5 IGT 683 0003

JE Lakeland / 12/15/99



7.1

7.2

7.3

7.4

‘B’ Scrubber Performance with Increased Capacity

No conclusive correlation could be made between fluoride evolved and P,0Os
production rate. It is conservatively assumed that the evolution of fluorides from
the reactor will increase with production rate and be equivalent to about 1.2 Ib/ton
P.Os, representing a worst case, and that the gas flow from the reaction section
will be 20,499 CFM at 176°F. There is no material change in the conclusions
drawn if a value slightly higher or lower is chosen for this ratio. In addition,
another 133 Ib/day F comes from the Filtration Section, along with about 20,735

CFM. The scrubber outlet concentration has been calcuiated from:

P1 = [(P2 — P*)/Exp (NTU)] + P*
Where P2 = Iniet F concentration mg/SCF
P1 = Qutlet F concentration mg/SCF
P* = Equilibrium F concentration mg/SCF

It is also assumed that the scrubber liqguor temperature and H,SiFg concentration
will be maintained at about 118°F and 1.27%, respectively. Therefore a value of
0.099 mg/SCF has been assigned to P* above.

Table 5 predicts the performance of the ‘B’ PAP Scrubber with 6, 7, and 8 NTUs,
From the rebent data above, there is reasonable confidence that the actual
number of transfer units will be between 6 and 7. The June 1999 Compliance
Test gave calculated NTUs above 8. The January 1998 Compliance Test gave
calculated NTUs of 6 or 6%.

Table 6 shows fluoride emissions in Ib/day and percent of permitted maximum for
the permitted rate of 2107 TPD P,0s and +20% or 2528 TPD P,Os at a range of
NTUs. The annual increase in emissions from the permitted rate to +20% is
given. Also, the increased annual emissions over the average of the last two

Compliance Tests is given.
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7.5

7.6

At a conservative 6.0 NTUs, ‘B’ PAP fluoride emissions at the increased capacity
of 2,528 TPD P,0;, are expected to increase 1.657 TPY over the average
fluoride emissions recorded in the January 1998 and June 1999 Compliance
Tests. The increase over calculated emissions with 6.0 NTUs at the permitted
2107 TPD P;Os is only 0.183 TPY. Both calculated daily emissions and
increased annual emissions are reduced as scrubber performance is improved
with higher NTUs. Due to the excellent performance of the ‘B’ PAP scrubber in
the {ast two Compliance Tests, emissions at 20% over the present permitted rate
are not expected to be less than the average of the Compliance Tests.

At an increased production rate of up to 2528 TPD P,0s, the existing and
proposed permitted limits for fluoride emissions from the ‘B’ PAP Stack will not
be exceeded nor will the combined increase in emissions from ‘A" and ‘B’ PAP
exceed 3 TPY. Therefore no modifications to the scrubber are necessary to meet

the permitted discharge levels.

JE Lake]and 112/15/99 15



i

JE Lakefand f 12115/99

Table 5§ ~ B’ PAP Fume Scrubbar Predicted Parformance at varicus NTU Assumptions

Producton | F Iday & | As Flow | Temperature | Aur Flow F ibiday Combingd Ar |F Inlet Loading | F Ibflon NTU Scrubber ] Scrubber | Scrubber

Rate TPD | 12 I6on CFM F SCFM Flow SCFM mg/iSCF 2,0, Outlet F Cutlet 7 Outlet F
P05 PO, Combinad Ibiday Ibitan P;Og

Fumes Mg/CF
2107 2,661 20499 |Assumed 176, 17018 2,795 ’ 36,568 2408 126 6 Q16
2318 2928 20499 |Assumed 176) 17,018 3.062 36.568 2638 1.25 6 018
2524 3183 20,499 WAssumed \76) 17.018 3327 36,568 2865 125 E o117 i5 Dj 00047
2107 2,661 20,499 I 176 17.018 2,785 36558 2408 126 65 J 014 19 0 00a5
2318 2,928 20,489 176 17,018 3,062 36,568 26 38 125 65 0.14 123 00042
2528 3,193 20,499 176 17.018 3327 36,568 2866 125 69 014 126 00039
2107 2,651 20,499 176 17,018 2,795 36.568 2408 1.26 7 a12 107 0 0040
2318 2928 20,459 178 17.018 .062 36.568 2638 125 1 Q12 08 I DOJ?J
2528 3183 liﬂi_ 1786 17,018 3227 35.568 2866 125 7 013 11 00035
I r
2107 2.861 20,499 176 17,018 2,795 36.968 2408 126 7.5 [V R 93 00037
2318 2928 20,499 176 17,018 3,082 36.566 2638 125 | 748 an 100 00034
2528 3,193 20.499 176 17,018 33z2¢ 36,558 2866 125 75 01 102 00032
| ——

2107 2661 20,453 |Assumed 175| 17,018 2795 l 35,568 2408 126 3 on 85 00036
2318 2928 20493 Assumed 176] 17,018 3.062 36,568 o4 95 00033
2528 1 3193 l 20,499 [Assumed 1781 17.018 3327 36.568 on 98 00030




Table 6 — ‘B’ PAP Increased Emission Comparison

Assumed 2107 TPD Production Rate 2528 TPD (+ 20% Rate) | A Emissions 1998 & 1999 A Over
Scrubber Outlet F %MPae;r'nit Outlet F % hl;:;r‘nit TPY Test Average Test Average
NTU Ib/day Ib/day Ib/day TPY
6.0 14.0 56 15.0 60 0.183 592 ‘ 1.657
6.5 11.9 48 12.6 51 0.128 592 1.219
7.0 10.7 43 1.1 45 0.073 5.92 0.945
7.5 _ 99 40 10.2 41 0.055 592 0.781
8.0 95 38 9.6 39 0.018 592 0.672
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APPENDIX

TO: B. MAY, T. EDWARDS, M. MESSINA, R. CHARLOT, J. BYRD,H. FALLS

FROM: T. ORTOSKI
A PAP SCRUBBER TEST 9/15/99

Water Sample F% P.O:% Temp °F
Scrubber Inlet 1.04 2.14 90.6
Scrubber Qutlet 1.05 2.14 94 4
Sampling Time TPD Temp °F Hs Vs
Data Points
Tank exit to 10:23 - 10:30 700 93 DB 0.9068 51.328
scrubber duct 89 WB
Exit of cyclone  10:48 - 10:55 700 111 DB 0.4997 28.742
duct 108 WB
Reactor fume 11:09 - 11:16 700 167 DB 0.6725 38.066
duct 162 WB
A PAP Stack 11:39 - 11:51 700 106 DB 0.6397 36.632
95 WB
Water Sample F% P,0s% Temp °F
Scrubber Inlet 1.01 2.11 924
Scrubber Cutlet 1.00 2.10 97.5
Sampling Time TPD Temp °F Hs Vs

Data Points

Tank exit to 20:12-20:19 1200 95 DB 09244 52.418
scrubber duct 94 WB

Exit of cyclone 19:57 - 20:04 1200 122 DB 0.4478 26.003
duct 114 WB

Reactor fume 19:27 -19:34 1200 177 DB 0.6558 39.840
duct 174 WB

A PAP Stack 19:16-19:28 1200 101 DB 0.6821  38.887
94 WB

JE Lakefand / 12/15/99

27-Sep-99
CFm F
mg/ft3
29,630 1.482
12,490 36.31
9,738 22.04
43,156 0.0526
CFM F
mg/ft3
30,259 0.6936
11,028 52.08
10,219  23.06
45,813 0.0814

F
Ibs/day
150.34
1,515.40

734.81

707

F
Ibs/day
71.86
1,966.50

806.82

12.76




APPENDIX

TO: B. MAY, T. EDWARDS, M. MESSINA, R. CHARLOT, J. BYRD H. FALLS

FROM: T. ORTOSKI
B PAP SCRUBBER TEST 9/1/99

Water Sample F% P,0s% Temp °F
Scrubber Inlet 1.01 2.04 99.4
Scrubber Outiet 1.01 1.85 118.0
Time TPD Temp Hs Vs CFMm
°F
11:43-11:49 1000 176 0.8918 54.094 18,123
11:56 - 12:02 1000 176 0.8918 54.094 18,123
12:09 - 12:15 1000 174 0.8918 54.094 18,123
B PAP Stack 1000 107.7 0.6967 39.934 30,109
12:03 - 12:13
Water Sample F% P,0s% Temp °F
Scrubber Inlet 1.01 2.01 101.6
Scrubber Outlet 1.01 2.04 122.4
Time TPD Temp °F Hs Vs CFM
4:30 - 4.37 1950 100 DB 0.6306 35920 20,735
South Leg 95 WB
5:08 - 5:15 1950 176 DB 0.9120 55.360 18,551
172 WB
5:23- 529 1950 176 DB 0.9120 55.360 18,551
172 WB
5.18 - 5:28 1950 110 DB 0.7181 41.264 31,113
B PAP Stack 100 WB

JE Lakeland / 12/15/99

27-Sep-99

F F
mg/ft3 |bs/day

24.89 1,644
23.21 1,440
23.33 1,448

0.1325 1365

F F
mg/ft3 Ibs/day
1.88 133.32
28.80 1,829

2529 1,606

0.1525 16.24
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