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INTRODUCTION

This document presents summaries of source tests and visible emission
measurements cited in Volume 1 of this background information document. It
is concerned princip-1ly with tests for fluorides, but also describes the
facilities tested, their operating conditions, and characteristics of

exhaust gas streams.

Facilities are identified by the same coding used in Volume 1. For
example, for wet process phosphoric acid plants, Table 1 summarizes the
results of EPA tests conducted in December of 1971 at Facility A. These
same results are also plotted on Figure 7 of Volume 1 identified as EPA

test results at Plant A.

Many of the tests summarized herein were conducted using EPA Method 13
which will be proposed in the Federal Register at or before the time of

proposal of standards of performance for five processes in the phosphate fertilizer

industry.

The types of facilities covered by the proposed regulation and covered
in this document are as follows:
1. Wet-process phosphoric acid plants.
Superphosphoric acid plants,
Diammonium phosphate plants.
Run-of-pile triple superphosphate plants.

Granular triple superphosphate plants.

A G W N

Storage of granular triple superphosphate.



WET-PROCESS PHOSPHORIC ACID (WPPA) PLANTS

Fluoride Test Results

A test program was undertaken by EPA to evaluate the best fluoride control
equipment available for installation on new or substantially modified WPPA
plants. Three plants, identified as A, B, and C were tested by EPA. Additional
data reported include two plants, identified as D and E, tested during a joint
study by the Manufacturing Chemists' Association and the U. S.‘Public Health
Service. Data submitted by operators of plants A, B, and C are also included.
A1l of the plants were operating at or near design capacity during the tests.
A1l plants used scrubbers to control fluorides. These scrubbers were operating

normally during all EPA tests.

Figure 1 presents emission rates (pounds of fluorides per ton of P205

input to the process) for the six plants.

The test results of 0.0638 1b F/ton P205 reported for Run Number 1 at
Plant A are not believed to be accurate. Plant A routinely measures emissions
from the plant.  The highest valid fluoride emissions recorded by this plant

in 1972 (78 test runs) was 0.053 1b F/ton P205.

‘Facilities
A. Conventional multi-compartment tank reactor (Prayon continuous process)
designed for a broduction rate of 660 TPD P205. The plant was operat-
ing at 25 percent above design capacity during the EPA tests. EPA
data are based on samples obtained using EPA Method 13 for fluorides.
The operator collected samples using the State of Florida method for

fluorides. In this method, sampling is conducted at the point of




average gas velocity. Two Greenberg-Smith impingers containing 20
milliliters of distilled water are used. The probe washing and im-
pinger solutions are included in the analysis. Fluoride emissions
from the reactor, fﬁé filter, and miscellaneous sources are controlled
by a spray-concurrent packed scrubber. Gypsum pond water is used as
the scrubbing medium. Opacity of exhaust gases was less than 10

percent during the EPA tests.

Conventional multi-compartment tank reactor (Prayon continuous

process) designed for a production rate of 550 TPD P205. The plant

was operating at 30 percent above design capacity during the EPA

tests. EPA data are based on samples obtained using Method 13. The
operator collected samples using the State of Florida rethod. Fluoride
emissions from the reactor, filter, and miscellaneous sources are
controlled by a spray-crossflow packed scrubber. Gypsum pond water

is used as the scrubbing medium. Opacity of exhaust gases was less
than 10 percent during the EPA tests. Additional visible emission
observations were made by EPA contractor personnel at another time.

EPA Method 9 was used for these observations.

Conventional mu]ti-cohpartment tank reactor (Prayon continuous process)
designed for a production rate of 525 TPD P205. The plant was operat-

ing at 95 percent of design cépacity during the first EPA test

(designated C]) and at 27 percent above design capacity during a

second EPA test (designated C2). EPA data are based on samples

obtained using Method 13. The operator collected samples using the State of

Florida method. Fluoride emissions from the reactor, filter, and



miscellaneous sources are controlled by a spray-crossflow packed
scrubber. Gypsum pond water is used as the scrubbing medium.

Opacity of exhaust gases was less than 10 percent during EPA tests.

Conventional multi-compartment tank reactor (Prayon continuous process)
designed for a production rate of 660 TPD P205. The plant was operat;
ing at six percent above design capacity during the test and was

tested by the U. S. Public Health Service using their test method. The
test train is similar to that for EPA Method 5 except there are three
wet impingers. Fluoride emissions from the reactor, filter, and
miscellaneous sources are controlled by a spray-crossflow packed
scrubber. Gypsum pond water is used as the scrubbing medium. Opacity

of exhaust gases was not reported.

Two WPPA production lines controlled by a common scrubber. Each line

is of the Dorr-Oliver single-tank reactor design and is designéd for

a production rate of 600 TPD P205. The plant was operating at 10
percent below design production rate during the test. The fluoride
scrubbing system consists of two impingement scrubbers in series.

This scrubbing systém also serves part of a nearby triple superphosphate
plant. This connection was closed off during sampling. The plant was
tested by the U. S. Public Health Service using their test method.

Opacity of exhaust gases was not reported.




FIGURE 1.

FLUORIDE EMISSIONS FROM WET-PROCESS
PHOSPHORIC ACID PLANTS
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I
Suamary of esul is
of Test by EPA

Run dumber 1(a)
Date ‘ 12/14/7
Test Time-minutes 129
Production rate - TPH P20s 31.6

Scrubber Operation

Pressure Drop - In. Hp0 6
L/G ratio - gal/SCF i
NO. transfer units 2.68

Stack Effluent

Flow rate - DSCFM 34,327
Flow rate - DSCF/ton P20g 65,212
Temperature - OF 35
HWater vapor - Vol.% 3.8
C02 - Vol.% dry <0.2
02 -~ Vol.% dry 20.0
CO - Vol.% dry <3.2
Visible Emissions - % opacity <10

Fluoride Emissions

gr/DSCF 2.03069
gr/ACF 0.0065
1b/hr 2.02
1b/ton of P20s5 0.0638

MM - Hot Measured

(a) - Pun jlumber 1 is not an accurate measure of this plant's emissions
) 3 » [ ' -
is computed as the average emissions measured during run numders

quor flow rate and the average measured

(b) - Calculated using the design scrubbing 1i
stack gas flow rate.

Reference 1.

2
12/15/71
120

<0.2
2.2
<0.2

<10

0.9012
0.0012

0.35
0.0112

3
12/15/7
129

31.6

Rix
3.29

34,635

65,797
84
3.8
9.5
20.5
<0.2

<10

0.0020
3.0019

0.59
0.0186

Average (a)

120

31.6

0.943(b)
3.87

34,010

64,609

3.9
<9.3

20.3

<0.2

<10

0.0016
0.9016

0.47
0.0149

The average
and 3.




Table 2
FACILITY A

Summary of Results
of Test by Operator

Run wumber 1 2 Average
Date 12/7 12/
Test Time-minutes IR AR
Production rate - TPH P,0g AR NR
Scrubber Operation
Pressure Drop - In. Hy0 HR IR
L/G ratio - gal/SCF AR R
No. transfer units an NR
| Stack Effluent
Flow rate - USCFM
Flow rate - DSCF/ton HR HR
Temperature - OF HR AR
Water vapor - Vol.% HR HR
CO2 ~ Vol.% dry IR NR
02 - Vol.% dry HR NR
€O - Vol.% dry R R
Visible Emissions -~ % opacity fiR iR
Fluoride Emissions
gr/DSCF R HR
gr/ACF NR 'R
1b/hr 0.22 0.55 0.39
1b/ton of Po0g 0.007 0.018 0.013

MR - Hot Reported

(a) - talculated from the plants normal production rate and the emission rate (in 1b/hr)
submitted by the plant operator.

Reference 2.



Run dumber 1
Date 1/4/72
Test Time-minutes 120
Production rate - TPH P,0g 30.0
Scrubber Operation
Pressure Drop - In. Ho0 1M
L/G ratio - gal/SCF N
No. transfer units 2.82
Stack Effluent
Flow rate - DSCFM 15,981
Flow rate -~ DSCF/ton 31,962
Temperature - OF 93.8 -
Water vapor - Vol.% 4.9
CO2 - Vol.% dry i
0, - Vol.% dry Ht
CO - Vol.% dry Al
Visible Emissions - % opacity <10
Fluoride Emissions
gr/DSCF | 0.0010
gr/ACF 0.0009
1b/hr 0.135
1b/ton of Py0g 0.0045

{a) - Design
(b) - Calculated using the
stack gas flow rate.

NM - Not Measured.

Reference 3.

Table 3

FRCILITY B

Summary of Results
of Test by EPA

2
1/5/72
120

30.3

M
iy
3.28

16,832
33,331

94,2
5.2
NM
NH
NM

<10

0.0018

0.0016
0.252

0.0083

3
1/5/72
120

30.5

M
M
3.96

16,825

- 33,098

96.4
5.2
inl
AH
M

<10

1.0009

0.0008
0.125

0.0041

Average

120

30.3

5(a)

0.078(P)
3.69

16,546
32,797
94.8

5.1

<10

0.0012

0.0011
0.171

0.0056

design scrubbing liquor flow rate and the average measured




Run tumber

Date

Test Time-minutes
Production rate - TPH P

275
Scrubber Operation

Pressure Drop - In. Ho0

L/G ratio - gal/SCF

No. transfer units
Stack Effluent

Flow rate - DSCFM

Flow rate - DSCF/ton

Temperéture - OF

Water vapor - Vol.%

€02 - Vol.% dry

02 - Vol.% dry

€0 - Vol.% dry

Visible Emissions - % opacity

Fluoride Emissions
gr/BSCF
gr/ACF

1b/hr
Tb/ton of P,082)
MR - Not Reported

(a) - Calculated using the emission rate

Table 4
FACILITY B

Summary of Results
of Test by Operator

1
1/72

HR

NR

NR
NR

NR

MR
MR
R

NR

-HR
NR

NR
0.013

plant's nomal production rate.

Reference 4.

2
1/72

NR

‘NR

"R
hiK
NR

NR
R

HR
NR

R

NP,
R

NR
0.M12

1772
R

NR

R

MR

NR
IR

HR
NR
"R
HR
R

NR.

NR
0.015

Average

e

e

e

P

NR
0.013

(in 1b/ton) submitted by operator and the



Table 5
FACILITY B
SUMMARY OF VISIBLE EMISSIONS(1)
Date: 2/26/74
Type of Plant: Wet-Process Phosphoric Acid

Type of Discharge: Stack from scrubber Distance from Observer to Discharge Point: ~ 400 ft
Location of Discharge: Top of stack Height of Observation Point: ~ § ft
Height of Point of Discharge: 100 ft Direction of Observer from Discharge Point: East

Description of Background: Sky

Description of Sky: Clear

Wind Direction: From south Wind Velocity: ~ 15 ~ 20 mi/hr
Color of Plume: White Detached Plume: No
Interference of Steam Plume: Yes

Duration of Observation: 4 hrs.

Summary of Data:

Opacity, Total Time Equal to or Greater Opacity, Total Time Equal to or Greater

Percent Than Given Opacity Percent ‘Than Given Opacity
Min. “Sec. Min. Sec.

5 0 0 55 - -

10 - - 60 - -

15 - - 65 - -

20 - - 70 - -

25 - - 75 - -

30 - - 80 - -

35 - - 85 - -

40 - - 90 - -

45 - - 95 - -

: 50 - - 100 - -

Sketch Showing How Opacity Varied With Time:

| ] | I
]
o
=
(=]
<
S0 -]
[ | | |
] 1 2 3 4
' TIME, hours

(1) Two observers made simultaneous readings. The greater of their readings is reported.

Reference 5.
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Run dumber
Date
Test Time-minutes
Production rate - TPH P20g
Scrubber Operation
Pressure Drop - In. Hp0
L/G ratio -~ gal/SCF
No. transfer units
Stack Effluent
Filow rate - DSCFM
Flow rate - DSCF/ton P90
Temperature - °F
Water vapor - Vol.%
C02 - Vol.% dry
02 - Vol.% dry
CO - Vol.% dry
Visible Emissions - % opacity
Fluoride Emissions
gr/DSCF

gr/ACF
1b/hr
1b/ton of P> 05

M - ‘ot Measured
(a) - Design

Table 6
FACILITY C,

Summary of Results
of Test by EPA

1
nNn

120

20.8

17,855
50,994

75
1.1
R
N

i

<19

0.0003
0.0003

-0.046
0.0022

2
VAR AR

120

20.8

__,
b
-

Eis!
i

19,232
56,113

73

1.0
T
™

M

<19

0.0092
0.000?

0.033
0.0016

3
1/718/NM

129

20.8

s
™

M

16,746
47,697

0.0005
0.0005

0.072
0.0034

Average

120

17,944
51,573

73
1.3

<19

0.0003
0.0003

0.050
0.0024

(b) - Calculated from design scrubbing liquor flow rate and average measured stack

gas flow rate.
Reference 6.

n



Run iumber
Date
Test Time-minutes
Production rate - IPH P05
Scrubber Operation
Pressure Drop - In. Hz0
L/G ratio - gal/SCF
No. transfer units
Stack Effluent
Flow rate - DSCFM
Flow rate ~ DSCF/ton P 05
Temperature - OF
Water vapor - Vol.%
CO2 -~ Vol.% dry
02 - Vol.% dry
CO0 - Vol.% dry
Visible Emissions - % opacity
Fluoride Emissions
gr/DSCF
gr/ACF
1b/hr

1b/ton of P205

M - ot lleasured

(a) - vesign

Reference 7.

Table 7
FACILITY C2

Summary of Results
of Test by EPA

1
8/31/72
120
26.9

NM
0.07

M

14,363

32,036

93

4.7
i
4
i
<19

0.004
0.004

0.5
0.0184

12

2
8/31/72
120

27.1

12,462
27,591

0.004
0.003

0.4
0.0143

3
9/1/72
80.5

29.1

19,149
39,482
79
4.4
i
e
H
<10

0.001
0.001

0.1
0.0031

Average

107

27.7

6l2)
0.07

appe
‘!ll

15,325
33,036

0.003
0.003

0.3
0.0119




Table 8
FACILITY €y

Summary cof Results
of Tests by Operator

Run Nurber RANGE
Date 1971
Test Time-minutes HR
Production rate - TPH Pp05 25(a)

Scrubber Operation

Pressure Drop - In. Hp0 R
L/G ratio - gal/SCF i
No. transfer units HR

Stack Effluent

Flow rate - DSCFM NR

Flow rate -~ DSCF/ton "R

Temperature - °F HR

Water vapor - Vol.% WR

€02 - Vol.% dry HP

02 - Vol.% dry HR

CO - Vol.% dry "R
Visible Emissions - % opacity iR
Fluoride Emissions

gr/DSCF HiH

gr/ACF i

1b/hr ‘ 0.05-0.5

1b/ton of P05 0.002-0.02

NR - Mot Reported

(a) - Normal production rate (not recorded during test).

(b) - Calculated from assumed production rate and emission rates (in 1b/ton)
submitted by operator,

Reference 8.
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Tableg
FACILITY D

Sunmary of Results of
Test by U. S. Public-Health Service

Run iumber 1 2 3 Average
Date HR R ) HR -
Test Time—minutes(a) i AR R -
. Production rate - TPH P205 ' .28.5 . 28.9 .28.8 , 28.7
Scrubber Operation
Pressure Drop - In. Hy0 NR HR HR -
L/G ratio - gal/SCF : 0.043 0.042 0.044 0.043
No. transfer units HR MR NR
Stack Effluent
Flow rate - DSCFH (b) 18,685 19,118 18,338 18,714
Flow rate - DSCF/ton po0g (°) 39,189 39,691 38,204 39,028
. ' ' 0 90
Temperature - OF 30 %0 0 .
Water v~ - Vol.% R iR R R
NP HR R "R
€0z - Vol.% dry R ST
' . HR HR HR "R
02 - Vol.% dry
g IR ’ HR HR MR
CO0 - Vol.% dry
Visible Emissions - % opacity : L NR iR R
Fluoride Emissions
gr/DSCF 0.0032 ~0.0015 0.001 0.0019
gr/ACF MR NR MR AR
1b/hr & 0.513 0.246 0.173 0.3
Ib/ton of P05 0.0180 0.0085 0.0060 0.0108

‘AR - Yot Reported

(a) - Probably 15 minutes per sample

(b) - Calculated, not reported
Reference 9.
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Run umber
Date
Test Time-minutes (@)
Production rate - TPH P05 (P)
Scrubber Operation
Pressure Drop - In. Hp0
L/G ratio - gal/SCF
No. transfer units

Stack Effluent
Flow rate - DSCFM
Flow rate - DSCF/ton P205
Temperature - OF
Hater vapor - Vol.%
C0z2 - Vol.% dry
02 - ¥0l1.% dry
CO - Vol.% dry
Visible Emissions - % opacity
Fluoride Emissions
gr/DSCF
gr/ACF
1b/hr
1b/ton of Po0g

NR - Hot_ Reported.

Tablie 10
FACILITY £

Summary of Results of
Test by U. S. Public Health Service

1
NR

45,4

"R
1R

16,670
22,03
HR
NR
NR
NR
R

HR

0.0037
HR

0.508

g.0m2

(a) - Probably 15 minutes per sample.

(b) - calculated, not measured.

Reference 9.

15

2

MR

AR
45,2

"R
HR
R

16,670
22,128
1R
HR
IR
iR
NR

IR

0.0020
HR

0.271

0.0060

16,670

22,177

NR
IR

uR
HR

0.0024
4R

0.325

0.0072

Average
NR

dR

45.3

iR

iR

16,670
22,112
"R
IR
HR
HR

HR

HR

0.0027
HR

0.368

0.0081



REFERENCES

Wet Process Phosphoric Acid Plant Data

"Emission Test Report for WPPA Facility A, prepared for EPA by Environmental

Engineering, Inc., Contract No. CPA-70-82, EPA Test No. 71-CI-36.
Data provided to EPA by the owner of WPPA Facility A.

Emission Test Report for WPPA Facility B, prepared for EPA by Environmental
Engineering, Inc., Contract No. CPA-70-82, EPA Test No. 72-CI-1.

Data provided to EPA by the owner of WPPA Facility B.

"A Review of Field Conditions and Observational Variables Encountered
During the Determination of Visible Emissions in the Phosphate Industry
for the Environmental Protection Agency," March, 1974, prepared for EPA

by Environmental Science and Engineering, Inc.

Emission Test Report for WPPA Facility C, prepared by EPA and Environmental
Engineering, Inc., EPA Test No. 71-CI-31.

Emission Test Report for WPPA Facility C (Retest), prepared for EPA by
Environmental Engineering, Inc., Contract No. 68-02-0232, EPA Test No.
73-PSA-2.

Data provided to EPA by the owner of WPPA Facility C.

Atmospheric Emissions from Wet-Process Phosphoric Acid Manufacturers, U.S.

Department of Health, Education and Welfare. NAPCA No. AP-57, April, 1970.
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SUPERPHOSPHORIC ACID (SPA) PLANTS

Fluoride Test Results

A test program was undertaken by EPA to.evaluate the best fluoride control
equipmént available for installation on new or substantially modified super-
phosphoric acid fertilizer plants. Only one plant, identified as A, was
tested since this plant has demonstrated far better fluoride control than any
other SPA fertilizer plant. The plant uses a scrubber to control fluorides.

The scrubber was operating normally during the EPA tests.

Figure 2 presents the emission rate (pounds of fluoride per ton of P205

input to the process) for the plant.

Facilities

A. This facility uses a vacuum evaporator to produce 70-72 percent P205
phosphoric acid (SPA) from 54 percent P,05 phosphoric acid. The design pro-
duction rate is 280 TPD P205. The plant was operating at 25 percent above
design capacity during the EPA tests. Data are based on samples obtained using
EPA Method 13. This facility was tested twice, and the two tests are designated
A] and A2, respectively. Fluoride emissions from the barometric condenser
hotwell and the product acid cooling tank are controlled by a water-induced
venturi scrubber. Gypsum pond water is used as the scrubbing medium.

Opacity of stack gases was less than 10 percent.

17
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WATER SOLUBLE FLUORIDE EMISSIONS, Lb F (x10-4)/ton P205
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Table 11
FACILITY A,
Summary of Results of Test by EPA

NM - Not Measured
(a) - Typical value

Reference 1.

< Run Number 1 2
~ Date 11/19/7 11/19/7

Test time - minutes 120 120

Production rate - TPH P50 14.6 14,6
Scrubber QOperation

Pressure drop - In. HZO NM NM

L/G ratio - gal/SCF NM NM

No. transfer units NM M

Stack Effluent

Flow rate - D. 420 420

Flow rate - USCF/ton P,0, 1726 1726

Temperature - °F 72 72

Water vapor - Vol. % 1.9 1.9

€0, - Vol. % dry <0.2 N4

0, - Vol. % dry 19.2 NM

€0 - Vol. % dry <0.2 NM

% Visible Emissions - % opacity <10 <10
Fluoride Emissions

yr/DSCF 0.0022 0.0062

gr/ACF 0.0022 0.0061

1b/hr ; , - 0.008 0.022

To/ton of P,0¢ ~ 0.0006 0.0015

19

3
11/19/71
120

14.6

NM
NM

420
1726

<10

0.0020
0.0020

0.007
0.0005

Average
120
14.6.
0.1(a)

0.2(a)

420
1726

72
1.9

<10

0.0035
0.0035

0.012
0.0009



Summary of Results of Test by EPA

Run Number
Date
Test time - minutes
Production rate - TPH P205
Scrubber Operation
Pressure drop - In. H20
L/G ratio - gal/SCF
No. transfer units
Stack Effluent
Flow rate - DSCFM
Flow rate - DSCF/ton P,0.

Temperature - °F

Water vapor - Vol. %
co
0,
C0 - Vol. % dry

o - Vol. % dry

- Vol. % dry

Visible Emissions - % opacity
Fluoride Emissions

gr/DSCF

gr/ACF

1b/hr

1b/ton of P205

NM - ot Measured
(a) - Typical value

Reference 2.

Table 12
FACILITYA2

1 2
8/29/72 8/29/72
120 120
11.386 11.73

i{M M

NM N

NM NM

305 302
1538 1549
77.5 82
2.8 3.6

WM NM

NM NM

NM NM

<10 <10
0.0021 0.0019
0.0020 0.0018
0.0054 0.0048
0.00046 - 0.00041

20 -

3
8/30/72
120
13.19

M
NM
NM

308
1400

82
1.5
NM
NM
NM

<10

0.0026
0.0025
0.0069
0.00052

Average

120
12.26

0.1(a)
0.2(a)

305
1496

80.5
2.6

<10

0.0022
0.0021

~ 0.0057

0.00046




REFERENCES
Superphosphoric Acid Plant Data

Emission Test Report for SPA Facility A, prepared for EPA by Environmental

Engineering, Inc., Contract No. CPA 70-82, EPA Test No. 71-CI-32.

Emission Test Report for SPA Facility A (Second Test), prepared for EPA
by Environmental Engineering, Inc., Contract No. 68-02-0232, EPA Test
No. 73-PSA-1.
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DIAMMONIUM PHOSPHATE (DAP) PLANTS

Fluoride Testhesults

A test program was undertaken by EPA to evaluate the best fluoride control
equipment available for installation on new or’substantia11y modified DAP

plants. Two plants, identified as A and B were tested by EPA._

Emission data submitted by operators of Plants A and B are also reported.
Both plants use scrubbers to control fluorides. The scrubbers were operating

normally during all EPA tests.

Figure 3 presents the emission rates (pbunds of fluorides per ton of P

input to the process) for the two p]ants.d

Facilities
A. Conventional continuous DAP manufacturing train consisting of a

reactor, a granulator, a dryer, and a cooler. Reactor-granulator
emissions, dryer emissions, and cooler emissions are vented to indi-
vidual venturi scrubbers followed by spray-crossflow packed scrubbers.
EPA data are based on samples collected using Method 13. Operator
data are based on samples coi]ected using the state of Florida method for
fluorides. The design production rate is 331 TPD P205. The plant
was operating at 53 percent above the design production rate during
the EPA test. Production rate during the operator's test is unknown.

Opacity of exhaust gases was less than 10 percent.

B. Conventional DAP manufacturing train consisting of a reactor, a
granulator, a dryer, and a cooler. The design production rate is

345 TPD P205. Reactor-granulator emissions, dryer emissions, and

22




cooler emissions are vented to individual venturi scrubbers followed
by spray-crossflow packed scrubbers. The scrubbing medium used in the
venturi scrubbers is 25 percent P205 phosphoric acid. Gypsum pond
water is used in the packed scrubbers. The plant operator collected
data while fluoride free water was being used in the packed scrubbers
controlling the reactor-granulator and dryer emissions. The plant
tests were performed using the company's own test method. This
method is similar to EPA Method 13 except that sampling is conducted
non-isokinetically, a particulate and condensate collector is used
before the impingers, and the first impinger contains 100 milliliters
of weak sodium hydroxide solution. EPA samples were collected using
EPA Method 13. Opacity of exhaust gases and production rate during

operator conducted tests are unknown.
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FIGURE 3

FLUORIDE EMISSIONS FROM DIAMMONIUM PHOSPHATE PLANTS
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Run Number
Date
Test time - minutes
Production rate - TPH 3295
Scrubber Operation
Pressure drop - In. H20
L/G ratio - gal/SCF
No. transfer units
Stack Effluent
Flow rate - DSCFM

Flow rate - DSCF/ton P205

Temperature - °F

Water vapor - Vol, %
co
0

9 " Vol. % dry

> - Vol. % dry
CO - Vol. % dry
Visible Emissions - % opacity
Fluoride Emissions
gr/DSCF
gr/ACF
1b/hr
1b/ton of P,0.
NM - Not Measured
(a) -~ Normal range

(b) - Estimate
Reference 1.

Table 13
FACILITY A,
Summary of Results of Test by EPA

1
1/19/72
120
21

NM
NM
1.7

106,917
305,477

94.6
4.6
NM
NM
NM

<10

0.0012
0.0011
1.10

0.0523

2
1/20/72
120

22

NM
NM

2.0

99,051

270,139

100.0
5.4
NM
NM
NM

<10

0.0007
0.0007
0.59

0.0270

3
1/20/72
120
21

NM
NM
1.6

98,964

282,754

99.7
5.6
NM
NM
NM

<10

0.0006
0.0006
0.51

0.0243

Average

120
21
1_5ﬁ(a)
0.012{P)
1.8

101,644

286,123

98.1
5.2

<10

0.0008
0.0008
0.73

0.0345



Run Number
Date
Test time - minutes
Production rate - TPHBZQ5
Scrubber Operation
Pressure drop - In. HZO
L/G.ratio - gal/SCF
No. transfer units
Stack Effluent
Flow rate - DSCFM

Flow rate - DSCF/ton P205

Temperature - °F
Water vapor - Voo %
CO2 - Vol. % dry

-
0,
C0 - Vol. % dry

- Vol. % dry

Visible Emissions - % opacity
Fluoride Emissions

gr/DSCF

grr/ACF

1b/hr

1b/ton of P,0g

- NM - Not Measured

Réference 2.

Table 14
FACILITY R,
Summary of Results of Test by EPA

1

9/26/72

120

20.7

NM
NM

NM

94,225
273,114

109
6.1
NM
NM
NM
<10

0.0008
0.0007
0.67

0.0324

26

2
9/21/72
120

20.7

NM
NM

NM

85,586
48,075

109
6.3
NM
NM
NM

<10

0.0008
0.0007
0.56

0.0272

3 Average
9/27/72 -
120 120
20.7 20.7
NM NM
NM NM
NM NM
80,346 86,719
232,887 251,359
M - 109.7
6.6 . .6.3
NM -
NM -
NM -
<10 <10
0.0008 0.0008 .
0.0007 0.0007
0.53 0.59
0.0261 0.0286.
L



Table 15
FACILITY A,
Summary of Results of Test by Operator

Run Number 1 2 3 Average
Date 1119/72 1/19/72 1/19/72 -
Test time - minutes NR NR NR NR
Production rate - TPH PZQS 'NR NR NR -+ NR
Scrubber Operation ’
Pressure drop - In, HZO NR NR NR NR
L/G ratio - gal/SCF NR NR NR NR
No. transfer units NR NR NR NR

Stack Effluent
Flow rate - DSCFM NR NR R NR
Flow rate - DSCF/ton P,0. MR NR NR 324,427¢2)

Temperature - °F

Water vapor - Vol, % NR NR NR NR
co, = Vol. % dry - NR NR NR NR
0, - Vol. % dry NR NR NR NR’
€O - Vol. % dry NR. NR NR NR
Visible Emissions - % opacity NR NR NR 'NR
Fluoride Emissions
gr/DSCF(b) 0.0006 0.0007  0.0009 0.0007
gr/ACF NR ‘NR NR NR
1b/hr 0.55 0.73 0.87 0.72
1b/ton of ons(c) 0.026 0.035 0.041 0.034

(a) - Calculated using an assumed stack gas flow rate. v :
(b)- Calculated by using emission data submitted by plant officials and an assumed stack
gas flow rate.

(c)- Calculated by using emission data submitted by plant officials and normal production
rate of plant.

NR - Not reported Reference 3
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Run Number
Date
Test time - minutes
Production rate - TPH PZOS
Scrubber Operation
Pressure drop - In. H20
L/G ratio - gal/SCF
No. transfer units
Stack Effluent
Flow rate - DSCFM
Flow rate - USCF/ton P,0,

Temperature - °F

Water vapor - Vof, %

CO2 - Vol. % dry

02 - Vol. % dry

CO =~ Vol. % dry
Visible Emissions - % opacity
Fluoride Emissions

gr/DSCF

gr/ACF

1b/hr

1b/ton of P,0¢

NM - Hot Measured

(a) - Wormal range per scrubber (reported by plant operator).

Table 16
FACILITY B
Summary of Results of Test by EPA

1
3/21/73
120

14.0

M
NM
N

135,060
578,829

112
6.5
0.3
20.5
<0.6

<10

0.0004
0.0003
0.485
0.03v

2
3/21/73
120

15.3

NM
NM
NM

142,550
559,020

112
6.6
0.6
21.0
<0.6

<10

0.0007
0.0006
0.849
0.055

3
3/22/73
120

18.2

NM
NM
NM

129,498
426,916

114
6.5
0.2
20.2
<0.6

<10

0.0004
0.0003
0.465
0.026

Average

120
15.8

2-4(2)

0.013(b)

135,703
521,588

113
6.5
0.4

<0.6

<10

0.0005
0.0004
0.600
0.039

(b) - Calculated by using design scrubbéng water flow rates and the measured

average gas flow rate.
Referéhcg E.




Table 17

FACILITY B
Summary of Results of Test by Operator
Run Number Average(a)
Date 6/31/71 to 5/31/72
Test time - minutes NR 7
Production rate - TPH P,0g 14.37
Scrubber Operation
Pressure drop - In. H,0 NR
L/G ratio - gal/SCF 0.009
No. transfer units NR
Stack Effluent
Flow rate - DsCFm(b) 130,000 - 150,000
Flow rate - USCF/ton 542,608 - 626,087
Temperature - °F 100 - 150
Water vapor - Vol, % NR
€0, - Vol. % dry NR
0, - Vol. % dry MR
€O - Vol. % dry NR
Visible Emissions - % opacity NR
FIuoride Emissions
gr/oscF (¢) 0.0005
gr/ACF NR
1b/hr (a) 0.592
1b/ton of P205 (d) 0.041 References 5 and 6.
NR - Not Reported
(a) - Data expressed as an average of 23 emission tests taken during the period shown
by the above dates.
(o) - Approximate range.

{c) - Calculated using 0.592 1b/hr and 140,000 USCFM.

d) - Calculated_using production rate of 345 tons P20s per day (production rate
given by plant off1c1als3. 29
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Emission Test Report for DAP Facility A, prepared for EPA by Environmental
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RUN-OF-PILE TRIPLE SUPERPHOSPHATE (ROP-TSP)
MANUFACTURING PLANTS AND STORAGE PILES

Fluoride Test Results

A test program was undertaken by EPA to evaluate the best fluoride control
equipment available for installation on new or substantially modified ROP-TSP
manufacturing plants and storage facilities. Two plants, identified as A and
B, were tested by EPA. Emission data submitted by operators of Plants A and
B are also reported. Both plants were operating at or near design capacity

during the tests and scrubbers were operating normally during all EPA tests.

Figure 4 presents thé emission rate (pounds of fluorides per ton of P205

input to the process) for the two plants.

Facilities

A. Conventional continuous den ROP-TSP manufacturing train consisting
of a mixing cone, a continuous den (setting belt), and a cutter. The design
production rate is 372 TPD P205. The plant was tested twice (designated
as tests Ajand Az) by EPA. The design production rate was maintained during
all EPA tests. EPA data are based on samples obtained using Method 13. The
operator collected samples using the State of Florida method. Emissions frem the
cone, the continuous den, the transfer conveyors, and the storage pile are
controlled by a venturi scrubber followed by a cyclonic scrubber with a packed
section. Gypsum pond water is the scrubbing medium used in each of the scrubbers.
Opacity of exhaust gases was less than 10 percent during the EPA tests. Addi-
tional visible emission data were obtained using EPA iiethod 9 by EPA and

contractor personnel at another time.
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B. Conventional continuous den ROP-TSP manufacturing train consisting
of a mixing cone, a continuous den (setting belt), and a cutter. The design
production rate is 773 TPD P2 5 The plant was operating at about 19 percent
above the design rate during both EPA and operator performed tests. EPA
data are based on samples obtained using Method 13. The operator collected
samples using the State of Florida method. Emissions from the mixer cone and the
continuous den are controlled by two cyclonic scrubbers in series with
pressure drops of 4.4 and 2.6 in. H20, respectively. Emissions from the
storage pile are controlled by two different cyclonic scrubbers in series with
pressure drops of 3.5 and 4.5 in. H20, respectively. Both sets of scrubbers
are ducted to a common stack. Gypsum pond water is used as the scrubbing
medium in each of the scrubbers. Opacity of the exhaust gases was less than

10 percent.
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FIGURE 4

FLUORIDE EMISSIONS FROM RUN-OF-PILE TRIPLE SUPERPHOSPHATE PLANTS
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Run Number
Date
Test time - minutes
Production rate - TPH P‘205
Scrubber Operation
Pressure drop - In. H20
L/G ratio - gal/SCF
No. transfer units
Stack Effiuent
Flow rate - DSCFM
Flow rate - DSCF/ton P,0,

Temperature - °F
Water vapor - Vol.%
002 - Vol. % dry

0, - Vol. % dry

2
€0 - Vol. % dry
Visible Emissions - % opacity
Fluoride Emissions
gr/DSCF
gr/ACF
1b/hr
1b/ton of P205

WM - ot Measured
(a) - Normal Range

Reference 1.

Table 18

FACILITY A,
Summary of Results of Test by EPA

3
3/1/772
120
16.6

M
0.019
NM

106,681
385,593

' 80.6
0.3
M
M
AM

<10

0.0006
0.0005
0.58
0.035

Average

120
16.1

12-14(2)
0.019

106,584
398,300

87.4
2.1

<10

0.0033
0.0031
3.08
0.194

1 2
2/29/72 2/29/72
120 120
15.6 16.0
NM NM
0.019 0.019
NM NM
107,058 106,012
411,762 397,545
91.5 90
3.0 3.0
M N
NM NM
itM N
<10 <10
0.0053 0.0040
0.0051 0.0038
5.01 3.65
0.321 0.228
34
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Table 19
FACILITY A,
Summary of Results of Test by EPA

Run Number 1 2 3 Average
Date 90/19/72  9/19/72  9/20/72 ]
Test time - minutes - 120 , 120 - 120 120
Production rate - TPH P205 17.8 17.7 18.0 17.8
Scrubber Operation
Pressure drop - In. H20 M NM NM ]2_]4(a)
L/G ratio - gal/SCF 0.020 0.020 0.020 0.020
No. transfer units M NM NM -
Stack Effluent
Flow rate - DSCFM - ©o 97,835 99,215 98,079 98,376
Flow rate - uSCF/ton PO 329,781 336,322 326,930 331,011
Temperature - °F 101.2 102.4 tok.o 101.6
Water vapor - Vol, % 3.2 3.5 3.9 3.5
002 - Vol. % dry NM NM NM -
0, - Vol. % dry NM NM NM -
€0 - Vol. % dry M NM M -
Visible Emissions - % opacity <10 <10 <10 <10
Fluoride Emissions
gr/DSCF 10.0038 0.0063 0.0032 0.0044
gr/ACF 0.0035 0.0057 0.0029 0.0040
1b/hr 3.22 5.37 2.64 3.75
1b/ton of P,0c 0.181 0.304 0.147 0.211

N - WJot Measured
(a) - Wormal Range

Reference 2. 35



Summary of Results of Test by Operator

Run Number
Date

Test time - minutes

Production rate - TPH P‘205

Scrubber QOperation
Pressure drop - In. H20
L/G ratio ~ gal/SCF
No. transfer units

Stack Effluent

Flow rate - DSCFM
Flow rate - YUSCF/ton P,0,

Temperature - °F
Water vapor - Vol, %
CO2 - Vol. % dry
02 - VYol. % dry
CO - Vol. % dry

Visible Emissions - % opacity

Fluoride Emissions
gr/DSCF
gr/ACF
1b/hr
(a)

1b/ton of P205

NR - ot Reported

Table 20
FACILITY A

Range of 35 Stack Tests
1712772 - 12/7/72
NR
WR

NR
TR
NR

NR
NR

NR
NR
NR
R
NR
NR

NR

NR
1.15 - 5.34
0.074 - 0.345

Average

2
0.1

(a) - calculated by using the p]ant s normal production rate (15.5 TPH P2
plant's hourly fluoride emissions.

Reference 3.

36

.34

51

0.) and the




Date: 2/28/74

Table 21

FACILITY A

SUMMARY OF VISIBLE EMISSIONS

Type of Plant: Run-of-pile triple superphosphate
Type of Discharge: Stack from serubber
Location of Discharge: Top of stack

Height of Point of Discharge:

Description of Background: Sky

Description of Sky: Hazy during the first 2 hours of observation and clear thereafter

Wind Direction: From North

Color of Plume: White

Interference of Steam Plume:

Duration of Observation:

Summary of Data:

4 hrs,

None

75 ft

(1)

Distance from Observer to Discharge Point:
Height of Observation Point: Ground level

Direction of Observer from Discharge Point:

Wind Velocity:
Detached Plume:

0-5
No

mi/hr

~ 400 ft

East

Opacity, Total Time Equal to or Greater Opacity, Total Time Equal to or Greater
Percent Than Given Opacity Percent Than Given Opacity
Min. Sec. Min. Sec.

5 237 30 55 - -

10 56 0 60 - -

15 12 30 65 - -

20 3 15 70 - -

25 0 15 75 - -

30 0 0 80 - -

35 - - 85 - -

40 - - 90 - -

a5 - - 95 - -

50 - 100 - -

Sketch Showing How Opacity Varied With Time:
B | | 1 I
5 ]
20— —]
15— —]
10 —
l N ]
0 ]
| 1

1

Reference 4.

37

3

TIME, hours
(1) Two observers made simultaneous readings.

The greater of their readings is reported.



Table 22

FACILITY B
Summary of Results of Test by EPA
Run Number 1 2 3 Average
Date 9/14/72 9/15/72.  9/15/72 -
Test time - minutes 120 120 120 120
Production rate ¢ TPH P205 37.0 38.4 39.5 38.3
Scrubber QOperation
Pressure drop - In. H,0 i4 NM M - (a)
L/G ratio - gal/SCF 0.019 - 0.019 0.020 0.019
No. transfer units NM NM NM -
Stack Effluent
Flow rate - DSCFM 60,485 59,578 58,156 59,406
Flow rate - USCF/ton PO, 98,043 93,091 88,338 93,171
Temperature - °F 100.8 100.5 103.3 101.5
Water vapor - Vol. % 4.8 5.1 5.2 5.0
CO2 - Vol. % dry NM NM NM -
0, - Vol. % dry NM NM NM -
€O - Vol. % dry NM NM NM -
Visible Emissions - % opacity <10 <10 <10 <10
Fluoride Emissions
gr/DSCF 0.0089 0.0094 0.0098 0.0094
gr/ACF 0.0030 0.0085 0.0088 0.0084
1b/hr 4,62 4.82 4.94 4.79
1b/ton of P,0; 0.125 0.126 0.125 0.125
WM - ot Measufed
(a) - See facility description
Reference 5.
38
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Table 23
FACILITY B
Summary of Results of Test by Operator

Run Number Range of 51 Tests Average
Date 1/18/72 - 1/24/73
Test time - minufes NR
Production rate - TPH P205 . NR
Scrubber Operation

Pressure drop - In. H20 NR

L/G ratio - gal/SCF NR

NR-

No. transfer units

Stack Effluent

Flow rate - DSCFM MR
Flow rate - YSCF/ton P,0g NR
Temperature - °F NR
Water vapor - Vol: % “HR
CO2 - Vol. % dry R
02, - Vol. % dry NR
C0 - Vol. % dry NR
Visible Emissions - % opacity NR

Fluoride Emissions

gr/DSCF - NR
gr/ACF NR -
1b/hr 0.704 - 7.40 3.23
Tb/ton of P,0 (2) 0.022 - 0.230 0.10

NR - Not Reported

(a) - Catculated from the plant's normal production rate
(32.2 TPH P205 and the ptant's hourly fluoride emissions.

Reference 6. 39
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Letter and attachment from the general ménager of Facility B to Don R.
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GRANULAR TRIPLE SUPERPHOSPHATE (GTSP) PRODUCTION PLANTS

Fluoride Test Results

A test program was undertaken by EPA to evaluate the best fluoride control
equipment available for installation on new or substantially modified GTSP pro-
duction plants. Two plants, identified as A and B, were tested by EPA. Both
plants were operating at or near design capacity during the EPA tests.

Results of a test performed by the operator of Plant A are also included. All
of the plants tested use scrubbers to control fluorides. The scrubbers were

operating normally during all EPA tests.

Figure 5 presents the emission rate (pounds of fluoride per ton of P205 input

to the process) for the two plants.

Facilities
A. Conventional production train for continuous GTSP manufacture consisting
of a reactor-granulator, dryer, and cooler. Design production rate is
221 TPD P,0;. The plant was tested by EPA twice (tests designated

A, and A2). The plant operated at 20 percent above design capacity

1
during the first EPA test (AT) and at 30 percent above design capacity

during the second EPA test (A2).. The production rate during the plant's

test is unknown. EPA tests were by Method 13. The operator collected

samples using the State of Florida method. Reactor-granulator emissions, dryer
emissions, and cooler emissions are vented to individual venturi

scrubbers followed by spray-crossflow packed scrubbers. Gypsum pond

water is used as the scrubbing medium. Opacity of exhaust gases was

less than 10 percent during all EPA tests. Additional visible emission

data were obtained using EPA Method 9 by EPA and contractor personnel

at another time.
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B. Conventional production train for continuous GTSP manufacture consisting
of a reactor, granulator, dryer, and cooler. Design production capacity
is 384 TPD P205. The plant operated at 22 percent above design capacity
during the test. EPA Method 13 was used. The cbntro] system conducted
all process gases to two venturi sérubbers followed by a cyclonic
scrubber, then a spray-crossflow packed scrubber. Gypsum pond water
was used as the scrubbing medium in all scrubbers. Opacfty of exhaust

gases was less than 10 percent.
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FIGURE 5
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Table 24
FACILITY A,
Summary of Results of Test by EPA

Run Number 1 2 3 Average
Date 1/25/72  1/25/72  1/26/72 -
Test time - minutes , 120 120 120 120
Production rate - TPH P205 10.9 10.9 11.2 11.0
Scrubber Operation
Pressure drop - In. Hp0 NM NM NM 1-5(2)
L/G ratio - gal/SCF NM NM M 0.012(b)
No. transfer units 3.28  3.16 2.55 3.00

Stack Effluent

Flow rate - DSCFM 103,106 103,267 105,651 104,008
Flow rate - DSCF/ton P205 567,556 568,442 565,988 567,329
Temperature - °F 88 90 84 87
Water vapor - Vol, % 2.4 2 2.1 2.2
CO2 - Vol. % dry NM NM NM -

02 - Vol. % dry NM NM NM -

CO - Vol. % dry NM NM NM -
Visible Emissions - % opacity <10 <10 <10 <10
Fluoride Emissions

gr/DSCF 0.0032 0.0012 0.0022 0.0022

gr/ACF 0.0030 0.0012 0.0021 0.0021

1b/hr 2.83 1.06 2.01 1.97

1b/ton of P,0 0.26 0.097 0.18 0.18

NM - Not Measured
(a) - Normal Range
(b) - Estimated
Reference 1. 44




Table 25
FACILITY A2
Summary of Results of Test by EPA

Run Number 1
Date 9/11/72
Test time - minutes 120
Production ratg - TPH P2'05 12

Scrubber Operation

Pressure drop - In. H20 NM
L/G ratio - gal/SCF NM
No. transfer units NM

Stack Effluent
Flow rate - DSCFM 109,554
Flow rate - DSCF/ton P205 547,770

Temperature - °F 82.2
Water vapor - Vol % 4.5
co, - Vol. % dry NM
02 - Vol. % dry NM
C0 - Vol. % dry NM

Visible Emissions - % opacity <10

Fluoride Emissions

gr/DSCF 0.0013
gr/ACF 0.0012
1b/hr 1.201
1b/ton of P205 0.100

NM - Not Measured
(a) - Normal Range
(b) - Estimated

Reference 2.

2
9/11/72
120
12

NM
NM
NM

108,552
542,760

m80.7
4.4
NM
NM
NM
<10

0.00059
0.0005
0.544
0.045

45

3
9/12/72
120
12

NM
NM
NM

90,146
450,730

87.7
4.6
NM
NM
NM
<10

0.00068
0.0006
0.525
0.044

Average

120
12

1-5(2)

0.012¢b)

1023751
513,753

83.3
4.5

<10

0.00086
0.0008
0.757
0.0632



Run Number
Date
Test time - minutes
Production rate - TPH P205
Scrubber Operation
Pressure drop - In. HZO
L/G ratio - gal/SCF
No. transfer units
Stack Effluent
Flow rate - DSCFM

Flow rate - DSCF/ton P205

Temperature - °F

Water vapor - Vof. %

CO2 - Vol. % dry

02 - Vol. % dry

€O - Vol. % dry
Visible Emissions - % opacity
Fluoride Emissions

gr/DSCF

gr/ACF

1b/hr

205

NR -Not Reported

1b/ton of P

Table 26

FACILITY A
Summary of Results of Test by Operator

1
1/24/72

WR

NR

NR
NR
NR

NR
NR

NR
NR
NR
NR
NR
NR

NR

NR
1.82
0.166

1

2
1/25/72

NR

NR

NR
NR
NR

NR
NR

NR
NR
NR
NR
NR
NR

NR

NR
1.13
0.103

3

1/25/72
NR
NR

NR
NR
NR

NR
NR

NR
NR
NR
NR
NR
NR

NR

NR
1.16
0.106

4

1/25/72
R
NR

NR
NR
NR

NR
NR

NR
NR
NR
NR
NR
NR

NR

NR
1.18
0.107

Average

NR
NR

NR
NR
NR

NR
NR

NR
NR
NR
NR
NR
NR

NR

NR
1.32
0.120

(a) -Calculated using average ton/hr P205 fed on 1/19/72 and reported 1b/hr

fluoride emissions.
Reference. 3.
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Table 27
FACILITY A

s SUMMARY OF VISIBLE EMISSIONS M
Date: 3/1/74
Type of Plant: Granular Triple Superphosphate
Type of Discharge: Stack from scrubber Distance from Observer to Discharge Point: ~ 700 ft
Location of Discharge: Top of stack Height of Observation Point: Ground level
Height of Point of Discharge: ~ 200 ft v Direction of Observer from Discharge Point: West
Description of Background: Sky
Description of Sky: Clear
Wind Direction: Calm Wind Velocity: Calm mi/hr
Color of Plume: White _ ' Detached Plume: No
Interference of Steam Plume: Yes
Duration of Observation: 4 hrs.
Summary of Data:
Opacity, - Total Time Equal to or Greater Opacity, Total Time Equal to or Greater
Percent Than Given Opacity Percent Than Given Opacity
Min. Sec. ~Min. Sec.
5 240 Q 55 - -
10 0 0 60 - -
15 - - 65 - -
20 - - 70 - -
25 - - 75 - -
30 - - 80 - -
35 - - 85 - -
40 - - 90 - -
45 - - 95 - -
50 - - 100 - -
sketch Showing How Opacity Varied With Time:
I | | |
= W0 ]
E S ]
2
S
[ ol —
] 1 1 |
1 2 3 4

TIME, hours
(1) Two observers made simultaneous readings. The greater of their readings is reported.

Reference 4.
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Run Number
Date
Test time - minutes
Production rate - TPH P205
Scrubber Operation
Pressure drop - In. HZO
L/G ratio - gal/SCF
No. transfer units
Stack Effluent
Flow rate - DSCFM

Flow rate - DSCF/ton P205

Temperature - °F
Water vapor - Vol. %
002 - Vol. % dry

0, - Vol. % dry

2
CO0 - Vol. % dry
Visible Emissions - % opacity
Fluoride Emissions
gr/DSCF
gr/ACF
1b/hr
1b/ton of PZOS

NM - Not Measured
(a) -Design Range
Reference 5,

Table 28
FACILITY B
Summary of Results of Test by EPA

1
6/14/72
120
13.4

NM
0.0018
NM

109,548
490,513

121

2.9
NM
NM
NM
<10

0.0040

0.0035

3.73
0.278

2 3
6/15/72  6/15/72
120 120
15.2 15.1
NM NM
0.0019 0.0020
NM NM
103,555 102,729
408,770 408,195
126 127
5.6 6.3
NM NM
NM NM
NM NM
<10 <10
0.0030 0.0031
0.0025 0.0027
2.64 2.76
0.174 0.182
48
R SO

Average

120
14.6

2-6(2)

0.0019

105,277
435,826

125
4.9

<10

0.0034
0.0029
3.04
0.21




REFERENCES

Granular Triple Superphosphate Production Plant Data

Emission Test Report for GTSP Facility A, prepared for EPA by Environmental
Engineering, Inc., Contract No. CPA 70-82, EPA Test No. 72-CI-5A.

Emission Test Report for GTSP Facility A (Retest), prepared for EPA by
Environmental Engineering, Inc., Contract No. 68-02-0232, EPA Test No.
73-FRT-9.

Data supplied to EPA by the owner of GTSP Facility A.

"A Review of Field Conditions and Observational Variables Encountered
During the Determination of Visible Emissions in the Phosphate Industry
for the Environmental Protection Agency," March, 1974, prepared for EPA by

Environmental Science and Engineering, Inc.

Emission Test Report for GTSP Facility B, prepared for EPA by Environmental
Engineering, Inc., Contract No. 68-02-0232, EPA Test No. 72-CI-30.
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GRANULAR TRIPLE SUPERPHOSPHATE (GTSP) STORAGE FACILITIES

Fluoride Test Results

A test program was undertaken by EPA to evaluate the best fluoride control
equipment available for installation on new or substantially modified GTSP
storage facilities. Two facilities, idenfitied as A and B, were tested by
EPA. Data submitted by the operator of plant B are also included. Both plants
use scrubbers to control fluorides. These scrubbers were operating normally

during the EPA tests.

Figure 6 presents the emission rates (pounds per hour of fluorides per

ton of P205 in storage) for the two facilities.

Facilities

A. Typical open bay type storage building designed for a maximum capacity
of 6,900 tons of P,05. The building was about 21 percent full during
the EPA test. GTSP is loaded into the building by an overhead conveyor.
Fresh air enters through ducts on the opposite side of the bui]d%ng.
Fumes and dust are exhausted from the building by ducts along one
side and are removed from the exhaust gases by a spray-crossflow packed
scrubber. Gypsum pond water is used as the‘absorbing medium. EPA
data are based on samples obtained using Method 13. Opacity of

exhaust gases was less than 10 percent.

B. Typical open bay type storage building designed for a maximum capacity

of 16,000 tons P EPA tested this facility twice (tests are desig-

25"
nated 81 and 82). The building was about 30 percent full during the

first EPA test (B]) and the test conducted by the operator. It was
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about 15 percent full during the second EPA test (Bz). A drag scraper
or a front-end loader is used to move GTSP in the building. GTSP is
loaded into the building by an overhead conveyor. Air enters the
building through a vent running almost the length of the building on
the roof. Fumes and dust are exhausted from the building by ducts
along one side and are removed from exhaust gases by a spray-crossflow
filter scrubber. Gypsum pond water is used as the absorption medium.
EPA data is based on samples obtained using Method 13. The operator
collected samples using the State of Florida method. Opacity of exhaust gases
was less than 10 percent during the EPA tests. Additional visible
emission data were obtained using EPA Method 9 by EPA and contractor

personnel at another time.
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FIGURE 6

FLUORIDE EMISSIONS FROM GRANULAR TRIPLE SUPERPHOSPHATE

STORAGE FACILITIES
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Table 29
FACILITY A
Summary of Results of Test by EPA

Run Number 1 2 3 Average
Date 1/24/72 1/24/72 1/24/72 -
Test time - minutes 120 120 120 120
Tons PZOS in Storage vuring Test 1,430 1,430 1,430 1,430

Scrubber Operation

Pressure drop - In. H,0 NM NM NM -
L/G ratio - gal/SCF N NM NM -
No. transfer units 1.1 0.56 1.1 0.92
Stack Effluent
Flow rate - DSCFM 64,844 64,401 65,744 64,996
Flow rate - 2igigéton P205 45,35 45.04 45,97 45,45
Temperature - °F 75 75 35 75
Water vapor - Vol.% 2.3 2.3 2.2 2.3
CO2 - Vol. % dry iM NM NM -
0, - Vol. % dry M NM WM -
€0 - Vol. % dry Ni NM M -
Visible Emissions - % opacity <10 <10 <10 <10
Fluoride Emissions
gr/DSCF ' 0.0011 0.0008 0.0009 0.0009
gr/ACF 0.0610 0.0008 0.0008 0.0009
1b/hr 0.612 0.442 0.507 0.520
1b/hr per ton of PZOS stored 0.00042 0.00031 0.00035 0.00036

NM - Not Measured

Reference 1.
53



Summary of Results of Test by EPA

Run Number
Date

Test time - minutes

Tons of PZOS in Storage Juring

Test
Scrubber Operation

Pressure drop - In. H20

L/G ratio - gal/SCF

No. transfer units
Stack Effluent

Flow rate - DSCFM

- USCFM/ton P,0
Flow rate stored 2V

Temperature - °F
Water vapor - Vol, %
CO2 - Vol. % dry
0,
€0 - Vol. % dry

- Vol. % dry

Visible Emissions - % opacity
Fluoride Emissions

gr/DSCF

gr/ACF

1b/hr

1b/hr per ton of P205 stored

NNM - Not ifeasured
(a) - vesign range

Table 30

FACILITY B,

1

6/14/72

120
4,318

NM
0.028
NM

64,587
14.96

81
3.9
NM
M
NM
<10

0.0005
0.0005
0.279
0.00006

2
6/14/72
120
4,625

NM
0.029
NM

62,633
13.54

80
3.5
NM
NM
NM
<10

0.0005
0.0004
0.245
0.00005

3

6/15/72

120
4,685

NM
0.028
NM

63,658
13.59

81
3.6
M
NM
NM
<10

0.0005
0.0005
0.276
0.00006

(b) - Calculated using measured DSCFM and design liquid flow rate,

Reference 2.

Average

120
4,543

4-7(a)
0.028(b)
NM

63,640
14.03

81

3.7

<10

0.0005
0.0005
0.267
0.00006




Table 31
FACILITY B,
summary of Results of Test by Operator

Run Number |
Date 5/19/72
Test time - minutes 30
Tons of P205 stored during test 2782
Scrubber Operation
Pressure drop - In. H,0 2.8
L/G ratio - gal/SCF NM
No. transfer units NM

Stack Effluent

Flow rate - DSCFM 81,970
Flow rate - USCF/ton Po0g 29.46
stored
Temperature - °F 82°F
Water vapor - Vol. % 3.2
co, - Vol. % dry | M
02 - Vol. % dry NM
CO0 - Vol. % dry ilM
Visible Emissions - % opacity NM

Fluoride Emissions

gr/DSCF 0.0400
gr/ACF 0.0377
1b/hr 0.43
1b/hr per ton of P205 stored ' 0.00015

~ NM - Not Measured

Reference 3.
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Table 32
FACILITY 32
Summary of Results of Test by EPA

Run Number 1 2 3 Average
Date 9/21/72 8/21/72 9/22/72 -
Test time - minutes 120 120 120 120
Tons of P205 in Storage ?gging 2,031 2,094 2,179 2,101
Scrubber Operation
Pressure drop - In. H20 NM M NM 4_7(a)
L/G ratio - gal/SCF 0.023 0.022 0.023 0.022(b)
No. transfer units N NM N -
Stack Effluent
Flow rate - DSCFM 78,044 81,289 77,078 78,804
Flow rate - YSCFM/ton P50, 38,42 38.82 35.37 37.54
stored
Temperature - °F 81.6 83.0 76.8 84.5
Water vapor - Voi. % 2.9 1.4 2.9 2.4
002 - Vol. % dry itM NM NM -
02 - Vol. % dry iM NM NM -
CO - Vol. % dry M NM NM -
Visible Emissions - % opacity <10 <10 <10 <10
Fluoride Emissions
gr/DSCF 0.0020 0.0007 0.0016 0.0014
gr/ACF 0.0019 0.6007 0.0015 0.0014
1b/hr 1.334 0.503 1.040 0.959
1B/hr per ton of P.0. stored 0.0007 0.0002 0.0005 0.0005

275

NM - Not Measured

a) - vesign range

b) - talculated using measured DSCFM and design liquid flow rate.
Reference 4. 56




Table 33
FACILITY B
SUMMARY OF VISIBLE EMISSIONS M

Date: 2/25/74&
Type of Plant: Granular Triple Superphosphate Storage

Type of Discharge: Stack from scrubber Distance from Observer to Discharge Point: 300 ft
Location of Discharge: Top of stack Height of Observation Point: Ground levdd
Height of Point of Discharge: 100 ft Direction of Observer from Discharge Point: East

Description of Background: sky

Description of Sky: Light haze

Wind Direction: From So@th Wind Velocity: «~ 5 mi/hr
Color of Plume: White Detached Plume: No

Interference of Steam Plume: yes

Duration of Observation: 4 hrs,

Summary of Data:

Opacity, Total Time Equal to or Greater - Opacity, Total Time Equal to or Greater

Percent Than Given Opacity Percent Than Given Opacity
Min. Sec. — Min. Sec.

5 90 30 55 - -

10 n 0 60 - -

15 ] 0 65 - -

20 - : - 70 - -

25 - - 75 - -

30 - - 80 - -

35 - - 85 - -

40 - - 90 - -

45 - - 95 - -

50 - - 100 - -

Sketch Showing How Opacity Varied With Time:

| ! f |

1

1

OPACITY, percent
E
|
|

o

Ll U—'lfllﬂljl Lu |||IL_

o

TIME, hours

(1) Two observers made simultaneous readings. The greater of their readings is reported.

Reference 5.
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REFERENCES
Granular Triple Superphosphate Storage Facility Data

Emission Test Report for GTSP Storage Facility A, prepared for EPA by
Environmental Engineering, Inc., Contract No. CPA-70-82, EPA Test No.
72-CI-5B.

Emission Test Report for GTSP Storage Facility B, prepared for EPA by
Environmental Engineering, Inc., Contract No. 68-02-0232, EPA Test No. .
72-CI-308.

Data supplied to EPA by the owner of GTSP Storage Facility B.

Emission Test Report for GTSP Storage Facility B (Retest), prepared for
EPA by Environmental Engineering, Inc., Contract No. 68-02-0232.

"A Review of Field Conditions and Observational Variables Encountered
During the Determination of Visible Emissions in the Phosphate Industry
for the Environmental Protection Agency," March, 1974, prepared for EPA

by Environmental Science and Engineering, Inc.
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