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Process overview. un an attached page provide a block
diagram of the unit operations and associated air
pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the :
ID symbols from that sketch complete the table below that
identifies processes or unit operations tested.
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B.

Process Information

1. Provide a brief narrative description of the process.
With as much detail as possible, {e.g., if a furnace or
conveyor system is usged, identify the type of unit)

. describe;the equipment used for those operations tested.

(Note: 1If process description provided in test report is
adequate, attach copy or reproduce here.)

éktJ Q&LQLBéd .

T ' ! I

i
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2. For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate.

Basis for activity |F/P
Process ID | Feedstock materials Products factor

I R o+l il

C———— 1T

Basgis for data:

(Indicate page/table Nos. in test report)

3., For each process or operation tested and each test run
note process capacity and operating rate during test.

alwlwl=la|lww]l~rlalw|w]|~lajwlw]|-

Basis for data:
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C. Air Pollution Control Systems Tested

1. For each ailr pollution control system pollution control
system identified in A.8, note the following

ID Type of APCD Manufacturer Model No.
€ Scrobber
L | sceubber n IR

Note: Be as specific as possible in identifying APCD. For -
example, indicate "pulse jet fabric filter" rather than simply
"fabric filter."

2. For each system identified above, provide a narrative
description. For fugitive systems describe capture
techniques as well as the removal techniques (use a
separate page if necessary)
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3. Using the attached parameter list for guidance complete
the table below. (Use additional pages as needed.)

Readings

APCD ID P ter Units Rual Run 2 Run 3 Run 4

W

f
Eg;; | oH o} #:0

Serubber

{l
Type of

APCD:

Type o

APCD:
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D. Sampling and Analysis Methods

1.

Complete the following table

S L e —— S

Reference/
conditional | Deviations

Test location Pollutant S & A method method noted
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N YN
Y/N Y/N
Y/N Y/N
Y/N Y/N

. Y/N Y/N
Y/N Y/N
YN Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
YN YN
Y/N Y/N
YN Y/N
YN Y/N
Y/N YN

Y/N
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E. Emission Data Documentation

1.

Tabulate the following stack gas data from the test

report. (Use additional pages as needed.)
Values reported ||

Test ID | Parameter Units [Run 1 Run 2 Run 3 [Run® ||
| |Stack temperature °F a9 RE 189 |
Moisture
Volumetric flow, actual | 74 14,000 M, 00 13,100
Volumetric flow, standard I
Percent isokinetic %o 75.8 107 13 . "
Pollutant concentration:
‘\,
N |
oEsN 1 \
pon VP \
EOMIS! NG |
" LOOK P s (‘ |
Stack temperature ¢
Moisture > ~ € \\()Lao MG‘T \ “
Oxygen & \
Volumetric flow, actual v P,Qj VAL \ M
Volumetric flow, standard Pbow ) \ |
Percent isokinetic ) I
Pollutant concentration:

Stack temperature

Moisture

Oxygen

Volumetric flow, actual

Volumetric ﬁow, standard

Percent isokinetic

Poliutant concentration:
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2. If a method used was not a reference or conditional
method, provide a narrative discussion including any data
manipulation needed to make results correspond to
reference or conditional method results.

3. Describe any deviations identified above.
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2. Tabulate pollutant mass flux rates
rm

' Mass flux rates

Test ID Pollutant Units Run 1 Run 2 Run 3 Run 4
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3. Present example emission factor calculations below.
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4. Tabulate emission factors

Average emission factor

Uncontrolled Controiled

b3006-4/971130
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ATTACHMENT A
APCD PARAMETERS

Type of
APCD Parameters
Fabric filter Cleaning mechanism

Bag type

Cleaning frequency
Air to cloth ratio (A/C)
Pressure drop

Inlet temperature

ESP

Type (wet or dry)

Number of fields

Rapping cycle (if dry)

Specific Collection Area (SCA)
Particulate resistivity (if known)
Spark rate

Current and power levels

Venturi (or other high
energy) scrubber

Pressure drop
Liquid/gas (IL/G) ratio
Mist eliminator type

Packed-bed scrubber

Packing depth

L/G ratio

Caustic use (Y/N)
pH

Mist eliminator type

Carbon absorber

Bed depth

Superficial gas velocity

Bed temperature

Desorption mechanism (media)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough
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I. INTRODUCTION

Atmospheric emissions of fluorides, phosphorus pent-
oxide, total particulate, and sulfur dioxide from Stauffer
Chemical Company's elemental phosphdrus plant at Tarpon
Springs, Florida, were sémpled to form a data base for
New Source Performance Standards as authorized by the Clean

Air Act of 1970.

Tests were made to determine fluoride and phosphorus
pentoxide concentrations before and after the venturi
scrubber serving a furnace slag tapping operation. Fluoride,
phosphorus pentoxide, total particulate, and sulfur dioxide
concentrations before and after the spray chamber serving
the feed nodulizing kiln were alsc measured. In addition,
the fluoride and P205 concentrations in the air return line
and the CO line leading to the kiln were measured. All
field testing was conducted by PEDCo-Environmental
Specialists, Inc. and all sample analyses were performed
by the Environmeﬁtal Protection Agency's Office of Air
Quality and Planning. Table 1 summarizes the testllocations,
dates, and the measurements made. In addition, Stauffer
Chemical Company conducted fluoride tests at the nodulizing

kiln spray chambher outlet during this test series using both

manual and continuous bubbler systems,

This test series was interrupted hv Hurricane Agnes.

Sampling therefore oc¢curred during two different periods.

_l_
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In all cases, the tests were run to determine average
emission concentrations and rates under normal operating
conditions. Whenever possible, testing was coenducted

during nermal operating conditions.

Slag Tapping Operation

At this plant, the slag tapping ports in the electric
arc furnace were covered by a movable hood system which
vented fumes during slag tapping through a venturi scrubber
and out the stack. Stack gases were sampled before and after
the scrubber as shown by Points E and F in Figure 1. For the
three test runs sampling was conducted only during the
tapping operation to determine concentrations of fluoride
and phosphorus pentoxide (PZOS)‘ Samples of the scrubber
water were aiso collected at Points g and h as shown in

Figure 1.

Nodulizing Kiln

Gases from the feed nodulizing kiln pass through cyclone
collectors and then a large diameter spray chamber which also

serves as the exit stack. Stack gases were sampled before

and after the spray chamber at Points A, and B and C, respec-

tively, as shown in Figure 1. The C location was 5.7 ft.

above Site B and was sampled to determine the effect of

additional residence time of the gaseous emissions in the
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large stack. Sampling site A was located before the spray

chamber, Scrubber water samples were taken at Points ¢ and

d.

Simultaneous testing was done at the three emission test
sites, A, B, and C to determine coneentrations of fluoride
and PZOS' Triplicate tests were made. Simultaneous tests
were performed at two test sites, A and B, to determine
concentrations of particulate and sulfur dioxide. Triplicate
tests were made for these constituents. During the
fluoride and particulate tests, gas sampies were also taken

for molecular weight determinations.

Raw material and product samples were also collected
during the test periods and analyzed for fluorides, P205,
and trace metals, Complete analysis of these samples is

included in EMB file 72-MM-05,
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IT. SUMMARY AND DISCUSSION OF RESULTS

Slag Tapping Operation

Slag tapping was an intermittent operation which occured

approximately every 70 minutes. Each tap lasted for approxi-

before and affer the venturi scrubber only during the

tapping periods to determine the concentrations of fluorides

and P205.

Tables 2, 3, and 4 summarize the stack gas and scrubber
water data obtained during these tests. Sampling procedures
are described in Section V. More detailed sampling and
analvtical results are included in the appendices to this
report., FEmission data are reported on a concentration (grains
per ‘standard cubic foot) basis, and also as pounds per hour

emitted during the slag tapping periods.

The higher gas flows measured at the outlet site indicate
leakage of outside air into the duct system around the fan.
Measured moisture content of the outlet stream showed that the
gas was not saturated with water. This may be due to some
reheating of the gas because of the hot slag being dumped néar
the duct leading to the outlet site, and alsoc incomplete

saturation in the venturi scrubber,
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TABLE 2, SLAG TAPPING - SCRUBBER INLET

FLUORIDE & P205 EMISSIONS SUMM%RY Weighted
Run Number 1 Composite 3 Average
Date 6-16-72 6-21-72 6-21-72
Volume of Gas Sampled - DSCF® 29,78 26.00 20.10 25.29
Percent Moisture by Volume 2.60 1.82 2,15 2.19
Average Stack Temperature - F 219 173 189 194

Stack Volumetric Flow Rate -~ DSCFM® 14,000 14,600 13,100 13,900

Stack Volumetric Flow Rate - ACFMS 18,900 18,200 16,900 18,000

Percent Isokinetic ’ 75.8 107 113 98.6
Percent by Volume CO, <l _ <1 <l <l
Percent by Veolume 0, 21.0 21.0 21.0 21.0
Percent by Volume CO <l <1 <1l <1
Percent by Volume N, 79.0 79.0 79.0 79.0

Fluoride Emissions - water soluble : ) :
ng Collected 107 42.4  35.5 61.6

gr/DSCF 0.0555 0.0251 0.0272 0.0376
gr/ACF 0.0410 0.0201 0.0212  0.0289
1b/hrd 6.66 3.14 3.06 4.48
Fluoride Emissions - total .
mg Collected 107.1 44.2 35.8 62.4
gr/DSCF ' 0.0555 0.0262 0.0275 0.0381
gr/ACF 0.0410 0.0209 0.0213 0.0293
1b/hrd 6.66 3.28 3.08 4.53

Fluoride Emissions, % insoluble 0.093 4.07 0.838 1.28

P205 Emissions - water soluble

mg Collected 509 "453.2 527.6 496,86
gr/DSCF 0.264 0.269 0.405 0.303
gr/ACF 0.195 0.215 0.316 0.234
1b/hr 31.7 33.6 45.4 36.1
P,0, Emissions = total '

mg Collected 509.6 465.8 532.3 502.4
gr/DSCF 0.264 0.276 0.408 0.306
gr/ACF 0.195 0.221 0.318 0.235
1b/hr? 31.7 34.5 15.8 36.5
PZOS Emissions, % insoluble 1.18 2,71 0.883 1.16
8 bry standard cubic feet at 70 F, 29.92 in. Hg.

b Dry standard cubic feet per minute at 70 F, 29,92 in. Hg.

€ Actual cubic feet per minute.

d

During slag tapping only.
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TABLE 3. SLAG TAPPING -~ SCRUBBER OUTLET
FLUORIDE & PZOS EMISSIONS SUMMARY .
Weighted
Run Number 1 2 3 Average
Date 6-16-72 6-21-72 6-21-72
Volume of Gas Sampled - Dscr? 28,95 27.29 26.71 27.65
Percent MoOisture by Volume 7.56 5.62 5.86 6.35
Average Stack Temperature - °F 121 120 119 120
Stack Volumetric Flow Rate - DSCFM® 18,800 17,200 17,200 17,900
Stack Volumetric Flow Rate - ACFM® 22,500 20,000 20,000 20,800
Percent Iscokinetic ' 106 107 105 106
Percent by Volume CO2 <1 <1 <1 <1
Percent by Volume 0, 21.0 21.0 21.0 21.0
Percent by Volume CO <1 <l <1 <1
Percent by Volume N, 79.0 79.0 79.0 79.0
Fluoride Emissions =~ water soluble
mg Collected 3.21 1.70 1.40 2.10
gr/DSCF 0.00171 0.000960 0.000808B 0.00117
gr/ACF 0.01423 0.000824 0.000692 0.000995
1b/hrd 0.276  0.142 0,119  0.179
Fluoride Emissions ~ total
mg Collected 4.25 2.43 1.58 2.75
gr/DSCF 0.00227 0.00137 0.000912 0.00153
gr/ACF 0.0189 0.00118 0.000781 0.00130
1b/hrd 0.365  0.202 0,134  0.233
Fluoride Emissions, % insoluble 24.5 3¢.0 11.4 22,0
PZOS Emissions - water soluble .
mg Collected 57.5 61,3 82,1 67.0
gr/DSCF 0.0307 0.0346 0.0474 0.0376
gr/ACF 0.0256 0.0298 0.04086 0.0325
1b/hr 4.94 5.11 6.98 5.68
PZOS Emissions - total
mg Collected 63.8 62.4 83.9 69.9
gr/DSCF 0.0340 0.0352 0.0484 0.0390
gr/ACF 0.0256 0.0298 0.0406 0.0325
1b/hr® 5.48 5.21 7.14 5.94
P,0g Emissions, % insoluble 9.87 1.76 2.15 4.15

Actual cubic feet per minute.

During slag tapping only.

-8~

Dry standard cubic feet at 70 °F, 29.92 in. Hg.
Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
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Flexible Teflon(:)tubing was used between the probe

and first impinger for all tests at both the inlet and out-

let sites.

Fluoride Data Evaluation - The measured values for

the slag tapping appear to be representative of process

emissions except for Test 1 (inlet and outlet) which has

approximately twice the emission rate as compared to Tests

2 and 3. The following are possible reasons for the high

flucride measurement on Test 1:

During the first slag tap the sampling crew on

the inlet side was driven off the platform by

the h1gh concentration of acid-gas fumes (probably
escaping from under the furnace fume hood). The
EPA Project Officer, John Wilkens, had delayed

the first slag tap for approximately two hours.

The analytical results in Appendix E, show that
for the inlet Test 1 the soluble flucrides were
107 mg/sample as compared to 42.4 mg/sample and
35.5 mg/sample of soluble fluorides respectlvely
for Tests 2 and 3. Sanmple volumes were approxi-

- mately the same for all three tests.

The percent isokinetic for Test 1 inlet was only
76% as compared to 107% and 113% for Tests 2

and 3. This would result in the possibility of

a higher grain loading. Only four traverse ports
were used during Test 1 at the inlet. During
Tests 2 and 3 16 traverse points were used. The
P,0_. concentration was however not out-of-line

f%rSthis run.

-10-
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Based on these observations, Test 1 inlet does not

appear to be representative of normal operation. Water

.soluble fluoride emissions were in the range of 0.025

to 0.027 grains/DSCF at the scrubber inlet and averaged
0.0012 grains/DSCF at the outlet. The scrubber collection
efficiency, based on pounds of total fluoride emitted,

averaged 95%,

P205 Data Evaluation - The Test 3 inlet concentration

of 0.405 grains/DSCF for the water soluble P205 1s approxi-
mately 35% higher than the concentration measured in Tests

1 and 2. However, no reason is apparent for this, and an

average of 0.303 grains/DSCF on the inlet appears to be

representative of normal operation. The outlet concentrations,

averaging 0.038 grains/DSCF and ranging from 0.031 to 0.048
grains/DSCF are also considered in the range of normal
operation. Average scrubber collection efficiency for

water soluble P205 was B8B%.

Nodulizing Kiln Operation

Tables 5 to 13 summarize the data obtained on the
nodulizing kiln spray chamber. Tests for fluorides, P205,
total particulate, and sulfur dioxide were conducted before

and after the spray chamber which was used to reduce atmos-

pheric emissions. Since the outlet flow from the spray

-11-
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TABLE 6. FLUORIDE & P,0,. EMISSION DATA SUMMARY
NODULYIZING KILN - SCRU%BER SPRAY CHAMBER INLET

Actual cubic feet per minute.

y

Analysis ol Poug ihisvluble portion iinpossible due to gel being
when sodium hydfoxide was combined with sample,
-13~

Weighted
Run Number . Composite 2 3 Average
Date 6-13-72 6-14-72 7-18-72
Volume of Gas Sampled - DSCF® 64.03 28.65 32.70 41.79
Percent Moisture by Volume 19.9 19.1 20,7 19.9
"Average Stack Temperature - °F 702 653 729 695
Stack Veolumetric Flow Rate - DSCFMb 23,900 24,300 24,300 24,200
Stack Volumetric Flow Rate - ACFM® 67,000 64,300 70,200 67,200
Percent Isokinetic - 102 105 120° 109 '
Percent by Volume co, 1.7 12.4 16
Percent by Volume O2 20.3 13.3 8
Percent by Volume CO 0.87 <1 2.2
Percent by Volume N2 77.1 74.3 73.8
Fluoride Emissions - water scluble
mg Collected ‘ 7300.8 3201.5 5401.4 5301
gxr/DSCF 1.76 1.72 2.54 1.95
gr /ACF 0.626 0.651 0.880 0.703
1b/hr® 360 358 530 405
Fluoride FEmissions - total
mg Collected g171.1 3382.6 5546.2 5700
gr/DSCF . 1.97 1.84 2,61 2,10
gr/ACF 0.703 0.694 0.898 0.757
1b/hr¢ _ 404 382 540 434
Fluoride Emissions, % insoluble 10.7 5.25 2.61 6.68
PZOS Emissions - water soluble
mg Collected 85.1 243.1 317.5 215
gr/DSCF ' 0.0205 0.131 0.150 0.0795
gr/ACF 0.00731 0.0528 0.0516 0.0293
lb/hr 4,18 27.2 31.1 16.5
PZOS Emissions - total '
mg Collected 145.6 466.7 d -
gr/DSCF : 0.0360 0.251 d -
gr/ACF 0.0128  0.100 d -
1b/hr® 7.36 52.2 a -
P,0; Emissions, % insoluble 43.1 47.9 d -
3 pry standard cubic feet at 70 °F, 29.92 in. Hg.
b Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
c

formed
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a Dry standard cubic feet at 70

[¢ N =

Actual cubic feet per minute.

°F, 29.92 in. Hg.
Dry standard cubic feet per minute at 70°F, 29,92 in. Hg.

“ Outlet volumetric flows based on inlet flow measurements plus
additional tempering air entering prior to the outlet sampling site.

-14-

TABLE 7, FLUORIDE & P,0. EMISSION DATA SUMMARY

NODULIZING KILN - SCRUB%E SPRAY CHAMBER OUTLET B Weighted
Run Number 1 2 3 Average
Date 6-13-72 6-14=72 7-18-72
Volume of Gas Sampled - DSCF® 43,07 39,97 58.67 47.24
Percent Moisture by Volume 16.0 16,7 19.0 15.2
Aﬁerage Stack Temperature - °F 138 140 135 138
Stack Volumetric Flow Rate - DscFM® 26,4009 26,800% 26,8009 26,7009
Stack Volumetric Flow Rate - ACFMC 33,100 36,300 36,800 35,400
Percent Isokinetic ' 74.1 £7.8 62.6 68.2
Percent by vVolume CO2 13.3 6.0
Percent by Volume O2 13.4 17.9
Percent by Volume CO 0.2 <1
Percent by Volume N, 73.1 76.1
Fluoride Emissions - water soluble :
mg Collected ’ 8.8 4.7 24.5 12.7
gr/DSCF 0.00315 0.00181 0.00643 0.00414
gr/ACF 0.00251 0.00134 0.00468 0.00313
1b/hr 0.689  0.404  1.47 0.947
Fluoride Emissions - total
mg Collected 9.45 5.3 25.0 13,3
gr/DSCF 0.00338 0.00204 0.00656 ©0.00434
gr/ACF 0.00270 0.00151 0.00478 0.00328
1b/hr? 0.742  0.457  1.50 0.992
Fluoride Emissions, % insoluble 6.88 11.3 2.00 4.51
P,0, Emissions - water soluble
mg Cecllected 23.9 15.1 67.0 35.3
gr/DSCF 0.00855 0.00582 0.0176 0.0115
gr/ACF 0.00683 0.00431 0.0128 0.00859
1b/hr 1.94 1,33 4.04 2.64
P205 Emissions - total
mg Collected 26.6 17.8 70.4 38.3
gr/DSCF 0.00851 o0.00686 O0.0185 0.0125
gr/ACF 0.00760 0.00508 0.0135 0.00933
_1b/hrt 2.20 1.56 4.23 2.86
P205 Emissions, % insoluble 10.2 15.2 4.84 7.83
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TABLE 8. FLUORIDE & P,0g5 EMISSION DATA SUMMARY
NODULIZING KILN - SCRUBBER SPRAY CHAMBER OUTLET C

. =15-

3 Weighted

Run Number 1 2 Composite Average.
Date 6-13-72 6-14-72 7-18-72
Volume of Gas Sampled - DSCFZ 44,78 39.42 27.07 37.09
Percent Moisture by Volume 3.17 14.1 9.01 8.76
Avérage Stack Temperature - °F 136 140 138 138
Stack Volumetric Flow Rate - pscrMP 26,4009 26,8009 26,8009 26,7009
Stack Volumetric Flow Rate ~ ACFM® 30,700 35,200 32,900 32,900
Percent Isokinetic 74.7 65.8 105 81.8
.Percent by Volume CO2 13.3 6.0
Percent by Volume 02 13.4 17.9
Percent by Volume CO 0.2 <1l
Percent by Volume N, 73,1 76,1
Fluoride Emissions - water soluble
mg Collected 4.1 6.4 11.1 7.20
gr/DSCF 0.00141 0.00250 0.00631 0.00299
gr/ACF 0.00122 0.,00191 0.00514 0.00243
1b/hrd 0.320  0.576  1.45 0.684
Fluoride Fmissions - total
mg Collected 4.42 7.6 11.6 7.87
gr/DSCF 0.00151 0.00297 0.00660 0.00327
gr/ACF 0.00130 0.00226 (0.00537 0.00266
lb/hrd 0.343 0.684 1.52 0.748
Fluoride Emissions, % insoluble 7.2 15.8  .4.31 8.51
P205 Emissions - water soluble
mg Collected 11.5 17.1 25.5 18.0
gr/DSCF . 0.00395 0.00668 0.0145 0.00747
gr/ACF 0.00340 0.00510 0.0118 0.00605
1b/hr 0.898 1.54 3.33 1,72
P205 Emissions - total
mg Collected 13,2 19,7 26.4 19.8
gr/DsCTF 0.00454 0.00770 0.0150 0.00822
gr/ACF 0.003%1 0.00588 0.0122 0.00662
1b/hr® 1.03 1.77 3.45 1.88
P,0g Emissions, % insoluble 12.9 13.2 3.41 5.09
@ Dry standard cubic feet at 70 °F, 29,92 in. Hg.
b Dry standard cubic feet per minute at 70°F, 29.8%2 in. Hg.
€ Actual cubic feet per minute.
4 Vuielet volunmetiric flows based on inlet flow measurenments plus

additional tempering air entering prior to the outlet sampling site.
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TABLE 9. PARTICULATE EMISSION DATA
NODULIZING KILN-SCRUBBER SPRAY CHAMBER INLET

Percent impinger catch

a Dry standard cubic feet at 70°F, 29.92 in. Hg.

WEIGHTED
RUN NUMBER 1 2 3 AVERAGE
Date - 7-20-72 - 7-21-72  7-21-72
Volume of Gas Sampled-DSCF® 23.02 25.006 24.81 24.28
Percent Moisture by Volume 20.1 18.4 18.1 ~18.9
_Average Stack Temperature-°F 652 682 670 668
Stack Volumetric Flow Rate-

DSCFMP 18,100 20,700 20,200 19,700
Stack Volumetric Flow Rate-

ACFM® 48,500 56,100 54,000 52,900
Percent Isokinetic 114 108 110 111
Percent Excess Ailr 167 39.4 44.7 83.7
Feed Rate-ton/hr
Particulates-probe, cyclone,

and filter catch

mg 1069 1054.¢ 1114.5 1079

gr /DSCF 0.715 0.650 0.692 0.685

gr /ACF 0.266 0.240 0.259 0.254

1b/hr 111 115 120 116
Particulates-total catch
mg 1382.9 1196.7 1347.9 1309
gr/DSCF 0.925 0.738 0.838 0.831
gr/ACF 0.345 0.272 0.313 0.309
lb/hr 143 131 145 140.
22.7 11.9 17.3 i7.6

b Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.

€ Actual cubic feet per minute

~16~
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TABLE 10.

PARTICULATE EMISSION DATA

NODULIZING KILN-SCRUBBER SPRAY CHAMBER OUTLET

WEIGHTED
RUN NUMBER 1 2 3 AVERAGE
Date 7-20-72 7-21-72 7-21-72
Volume of Gas Sampled-DSCF®  105.57  109.38  105.51  106.82
Percent Moisture by Volume 19.6 22.7 20.1 20.8
Theoretical Saturated per- 12.0 13.5 11.5 12.5
cent meoisture
Average Stack Temperature-°F 122 126 1290 123
Stack Volumetric Flow Rate-

DSCFMP 25,200 24,700 23,200 24,400
Stack Volumetric Flow Rate-

ACFMC 31,200 31,300 28,400 30,300
Percent Isokinetic 119 127 130 125
Feed Rate-ton/hr
Particulates-probe,

and filter catch

mg 386.4 417 300.3 368

gr/DSCF 0.0564 0.0587 0.0439 0.0531

gr/ACF 0.0455 0.0466 0.0360 0.0426

lb/hr 12.3 12.5 8.76 11.1
Particulates-total catch

mg 634.5 799.3 630.2 688

gr/DSCF 0.0926 0.113 0.0922 0.0993

gr/ACF. 0.0749 0.0892 0.0754 0.0797

1b/hr 20.1 23.9 18.4 20.8
Percent impinger catch 39.1 47.8 52.3 46.5

a Dry standard cubic feet at 70°F, 29.92 in. Hg.
Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.

€ Actual cubic feet per minute calculated from saturated

_NO%EE:CQfotéggfét volumetric flows are based on inlet duct gas

flow plus 2530 SCFM for dilution alr entering the gas

stream prior to the outlet sampling point.

-17-




TABLE 11. NODULIZING KILN
SUMMARY OF GASEOUS TESTING

2. CARRIER GASES?

RUN NO. DATE GAS COMPOSITION (VOLUME % DRY)
co 0 Co N&
2 2 2 2

Fluoride 1 6-13-72 )

Inlet 1.70 20.3 0.87 77.1
Qutlet 13.3 13.4 0.20 73.1
Fluoride 2 6-14-72

Inlet : 12.4 13.3 <1 74.3
Outlet 6.0 17.9 <1l 76.1
Fluoride 3 7-18-~72

Inlet l6.0 . 8.0 2.2 73.8
Particulate 1 7-20-72

Inlet o 18.6 12.1 1.93 - 67.4
Ccutlet ’ ; - - - -
Particulate 2 7-21-72

Inlet . 18.3 6.47 2.00 73.3

Outlet . 12.2 10.7 2.90 74.2
Particulate 3 7-21-73

Inlet 18.4 6.70 1.43 73.4

Outlet 11.3 10.8 2.30 75.6

B. SULFUR DIOXIDE EMISSIONS

Lokt '

; RUN NO. QEEE SPRAY CHAMBER INLET SPRAY CHAMBER OUTLET
by Ppm SOS ppm_S0
7-19-72 2540 144
7-20-72 2100 210
7-20-72 787 415
ES Weighted Average 1610  Weighted Average 235

l Qutlet
8
1

¢

.é

| | 16
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TABLE 11. Continued

C. FLUORIDE EMISSIONS
(CO LINE TO KILN)

FLUQRIDE EMISSIONS, (GR/DSCFd)

RUN NO. DATE
: T WATER SOLUBLE TOTAL
1 6~15-72 0.000630 0.000630

kS

8 orsat analysis
® petermined by differences, includes other gases
. € parts per million by volume
'ﬁg d Grains per dry standard cubic feet

~-]18-
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TABLE 12. AIR RETURN LINE
FLUORIDE & P,0. DATA SUMMARY

275 Weighted

Run Number 1 2 3 Averadge
Date ' 7-19-72 7-19-72 7-19-72
Volume of Gas Sampled - DSCF® 5.73 5.72 5.62 5.68
Percent MOisture by Volume 2.90 3. 36 3.26 3.18
Average Stack Temperature - °F 700 700 700 700
Stack Volumetric Flow Rate - DSCFMD 16,900 16;800 16,800 16,800
Stack Volumetric Flow Rate - ACFM® 36,400 36,400 36,400 36,400
Percent Isckinetic - See note - -
Percent by Volume CO2 0 0 0} Assumed
Percent by Volume O, 21 21 21 ) Eiiiis
Percent by Volume CO 0 0 o) on air
Percent by Volume N2 79 79 79 )
Fluoride Emissions - water soluble
ng Collected 79.5%  42.6 63.4 61.8
gr/DSCF 0.2149 0,115  0.174  0.168
gr/ACF 0.0995d 0.0530 0.080 0.0775
lb/hrd 31.1 16.5 25,2 24.3
Fluoride Emissions - total
mg Collected 79.6%  42.7 63.5 61.9
gr/DSCF 0.215d 0.115 0.174 ' 0.168
gr/ACF 0.0996¢ 0.0531 0.080. 0.0776
1b/hrd 3129 16.6 25.2 24.3
Fluoride Emissions, % insoluble 0.139  0.23 0.16 0.16
P205 Emissions - water soluble
mg Cellected 1.2 1.3 1.4 1.3
gr/DSCF 0.00323 0.00350 0.,00384 0,00352
gr/ACF 0.00149 0.00161 0.0018 0.00163
lb/hr 0.48 0.51 0.55 0.51
P205 Emissions = total
mg Collected 1.7 1.9 2.0 1.9
gr/DSCF 0.00457 0.0051 0.0055 0.00506
gr/ACF 0.00211 0.0023 0.0025 0.00230
1b/hr 0.68 0.74 0.79 0.74
P-205 Emissions, % inscluble 29 31.6 30 31.6

Dry standard cubic feet at 70 °F, 29.92 in. Hg.

Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.

[ 7R o IR o S ']

Actual cubic feet per minute.

voserved laterier.ice i analysis (see Sampling & Analytical

Procedures Section).

Note: Run not conducted using isokinetic sampling procedures
due to small sampling port. =~20-
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chamber was too low to measure with a pitot tube, the value
was calculated and based on the sum of the inlet flow and
the outside tempering air which entered the duct just before

the induced draft fan (see Table 5). Two outlet test sites

were used to measure fluorides and P205. These sites,

designated bf test numbers BK and CK were 5.7 ft. apart
near the top of the spray tower (see Figure 6, Page 38).
Sampling ports B, D, F, and H were associated with test

site BK, and Ports A, C, E, and G were associated with the

upper (downstream) site CK.

Table 5 summarizes the measured gas velocities at the

inlet, and the calculated velocities and volumes at the outlet.

Fluoride Evaluation (Water soluble) -~ Tests 1 and 2
with inlet loadings of 1.76 grains/DSCF and 1.72 grains/

DSCF, respectively, .as seen in Table 6, seem to be repre-

sentative of normal kiln operation. Carbon monoxide from

the furnace supplying fuel to the kiln and residual fuel
0il were normal during testing, and pH control of the

scrubber water by addition of lime was controlled satis-.

factorily as shown by the data in Table 13. Testing was

interrupted by inclement weather (Hurricane Agnes) and

Test 3 was conducted a month later on July 18, 1972. The

following observations are pertinent to Test 3:

-22-
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1. Due to equipment limitations at the inlet site,
four points on the 12 point traverse were not

sampled and the remaining eight points were
used in obtaining the stack sample (see Appendix

C, Field Data).

Table 13 shows that the pH of the inlet scrubber
water was not well controlled during Test 3.
Measurements of 5.5 to 6.0 pH for Test 3 were
obtained as compared to 7.65 to 9.00 pH measure-

ments for Tests 1 and 2.
Inlet Test 3 is therefore not too representative of

normal operation, but is indicative of emission control

fluctuations which can be expected. Average grain loadings

for the water soluble fluorides averaged 1.95 grains/DSCF

before the spray chamber, and 0.0041 at the outlet. Total

fluorides measured at the inlet site averaged 434 pounds/

hour. The spray chamber was very effective in reducing
fluoride concentrations and achieved an average collection

efficiency of more than 99% with an average outlet lcading

of 0.99 ponnd/hour at site BK.

The attempt at relating increased residence time of
the gas stream in the spray chamber to a reduction in
emissions was not conclusive since only slightly lower

values were measured on the average at the downstream

sampling site. The close proximity of the downstream
sampling site to the stack exit caused the flow and probably

the pollutant concentrations to be affected by the wind.

-2 3=
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920 Evaluation - Outlet B, Tests 1 and 2 appear repre-

5
sentative of normal operation with average water soluble

P.0_ loadings of 0.0058 to 0.0086 grains/D5CF. Inlet

25
loadings of 0.02 to 0.13 grains/DSCF were measured at

this time. Carbon monoxide from the furnace supplying

" fuel to the kiln and residual fuel o0il usage were normal

during testing. The scrubber water pH was satisfactorily

adjusted to an alkaline range to control emissions. For

Test 3, the inlet total PZOS loading is not reported. The

insoluble portion consisted of a very large amount of

particulate matter and upon fusion with sodium hydroxide in

the analysis procedure a gel was formed. The soluble

P205 for this test was slightly higher than for Tests 1
and 2.

Concentrations of water soluble P205 averaged 0.08

grains/DSCF at the inlet and 0.009 at the spray chamber

outlet and appear to be representative of emissions for

this unit over extended periods of time. The spray chamber

collection efficiency for P205 removal was approximately
87% based on the data at Site B.

Table 8 summarizes the data obtained at the downstream

outlet site, CK. Average values for both fluorides and P705

are approximately 25% lower than those measured at Site B.

-24-
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However, one cannot state whether these lower concentrations
are caused by the increased residence time in the spray

chamber or by dilution with outside air which blew into the

chamber.

Isokineti& sampling rates at gﬁe outlet were generally
low for the fluoride runs. This was due to a variety of
factors including; sampling rates so low that orifice pressure
could not be read accurately; higher than expected moisture
content; and not accounting for dilution air added to vent
gas flow between inlet and outlet sites. This low isokinetic
sampling rate would tend to bias the test results on the high

gside,.

Particulate Evaluation - Tables 9 and 10 present the
particulate emission data obtained for the inlet and outlet
of the spray chamber.  Only the lower (BK) outlet sampling
site‘was used for particulate measurements and samples were
taken at a single point approximately six feet into the
stack at each port for a total of four sampling pdints.

The definition of true particulate in this type of gas
stream when sampled with a train using a glass probe and
fiber glass filter is very difficult because of the re-

activity of gaseous fluorides with the sampling equipment.

-25-
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The inlet tests are representative of uncontrolled
emission rates and agreed fairly well from test to test

and averaged 0.69 grains/DSCF for the front portion of the

sampling train (probe, cyclone, and filter). The "total

”particulate"-concentratioﬂ averaged 0.83 grains/DSCF. The

outlet samples also agreed fairly well from test to test.
Ali of these tests weré run at a sampling rate which was
approximately 25% too high; thus biasing the results on
the low side. Outlet particulate concentrations averaged
0.053 and 0.099 grai;s/DSCF respectively for the front portion

{probe and filter) and total train fractions. The impinger

contents averaged 46.5% of the total particulate cocllected.

Excessively high moisture content of the stack gas

confirms the cbserved presence of entrained water droplets.

The spray chamber removed an average of 90% of the

particulate as determined by the front portion of the

sampling train.

Sulfur Dioxide Evaluation - Table 11 presents the 802
data obtained at the spray chamber inlet and outlet. Inlet
concentrati&ns averaged 1610 ppm and the outlet averaged
235 ppm yielding a scrubber efficiency of approximately

85%. This efficiency was, however, very variable.

-26-




Presented in Table 11 also- are the fluoride results
from the CO line tests. Due to the high carbon monoxide
content of this line, and the potential presence of trace
amounts of phosphorus, a severe explosion hazard existed
when the sampling port was-opened.- For this reason, only
A very low fluoride

one test was run at this location.

concentration of 0.00063 grains/DSCF was found.

Alir Return Line

Table 12 summarizes the data cbtained on the air
return line. These samples were taken by sampling at a
constant rate with a straight probe since little, if any,

visible particulate matter was present in this gas stream.

" The concentrations of soluble fluorides in the air
return line range from 0.115 to 0.214 grains/DSCF. Soluble

phosphorus pentoxide concentrations range from 0.00323 to

0.00384 grains/DSCF.

‘Scrubber Water Samples

Presented in Table 13 are the analytical results of
the scrubber water samples, collected during the fluoride
and on5 sampling at the nodulizing kiln spray chamber.

The lower pH of the scrubber water intake during Run 3 (5.

-27~
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compared to 8.5 and 8.7 for Runs 1 and 2) did not result

in any significant change in scrubber efficiency for

fluorides and P205.

Three separate samples were taken during each test

period at approximately one-hour intervals.

~28-
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III. PROCESS DESCRIPTION AND OPERATION

Elemental phosphorus is produced from phosphate rock
by reduction in an electric arc-furnace. Typical ores
contain 10-13% phosphorus so that about 10 tons of rock
must be processed per ton of phosphorus produced. Con-
siderable quantities of coke, silica, and recycled materials
are fed to the furnace with the beneficiated ore. Table 14
presents a typical analysis for the fluoride content of
various materials used in the elemental phosphorus manu-

facturing process (see Figure 1}.

Prior to being fed to the furnace, the ore is agglom-
erated and heat-hardened in a direct-fired rotary kiln.
The partially fused product is cooled and crushed to a
sﬁecified'size before being fed to the electric-arc furnace.
Aside from some particulates, the major emissions from

this feed preparation step are fluorides.

At Stauffer's Tarpon Springs Plant, the rotary kiln
is fired with a combination of CO from the phosphorus
furnace and residual fuel o©il. The gaseous kiln effluent
is passed through low pressure drop cyclones, diluted with

quench air, blown through a fan and scruhbed with water

in a spray tower. The scrubber water has an inlet design
pH of 7 to 7.5 which is maintained by lime addition.
Particulate collected in the cyclones is recycled to the

kiln feed.
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TABLE 14. FLUORIDE CONTENT OF

VARIOUS PROCESS STREAMS

PROCESS STREAM

FLUORIDE ANALYSIS
mg/gram

Kiln Feed
Coarse

Fine
Kiln Product

Furnace Phosphate
Rock Feed

Residual Fuel 0il
.Kiln Nodules
Coke |
Silica Sand
Furnace Slag
Ferro Phosphorus
Phosphorus Condenser Water

=-30-

35 - 45
32

31

38

0.06

33

0.14

0.06

28.5

0.10

276 mg/liter pH 1.63
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"3did.not operate smoothly during testing. However,

Kiln operation is usuélly erratic. Not only do
mechanical and operating problems affect its performance,
but furnace problems are also reflected at the kiln. The
kiln uses CO directly from the furnace as a partial fuel
source. Because of the erratic ﬁurnace operation, the kiln.
this is
representative of "usual" operating procedures and produc-

tion rates were reasonably close to design capacity.

Rock fed to the kiln is of two types. The two materials

are weighed (moist) into the kiln. An undetermined, variable

amount of undersized product is returned to the kiln from the

cyclone collectors.

The furnace feed is carefully proportioned with silica
and coke before being transferred to feed bins directly above

the furnace. The feed mixture then moves by gravity from the

bins down into the furnace as the furnace feed is consumed.

The reaction within the furnace is approximated by the

following equation:

(2300-2700°F)

2 Ca3 (PO4)2 + 10 C + 6 5102 },P4 + 10 CO + 6 CaSiO3

Elemental phosphorus and carbon monoxide leave the furnace

as a gas. Dust is removed from the stream by an electrostatic

precipitator and the phosphorus vapor is condensed out in

-31-
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direct-contact water condensers. Waste CO gas is used as a

fuel in the kiln operation or flared. Fuel oil is also used

for kiln fuel when the furnace is down, or insufficient CO is

available.

The non-gaseous by-products of slag and ferrophos (FeP4)

are periodically tapped from the furnace into open-pits and

quenched with water. Ferrophos is tapped into molds.

Furnace tapping operations are a source of particulate
emissions in the form of P205, coke smoke, and flucrides.

Hooding over the front of the furnace and over the slag runner

is satisfactory. However, the hood over the metal catch pot

is unsatisfactory since it is too small and poorly placed.

There is no hood over the ferrophos molds. Vent gases from

the hood system pass through a water saturator and then

through a venturi scrubber.

Make-up water for the scrubber is fed into the circulating

pump discharge. Total instrumentation on this system is a

pressure gauge on the water line to the venturi. The lack of

instrumentation combined with the make-up water feed method

makes estimates of the total water circulation rate difficult.

32—~
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IV. LOCATION OF SAMPLING POINTS

Slag Tapping
Figures 2, 3, and 4 show the slag tapping scrubber inlet

and outlet sampling sites. As shown, 16 points were used at

the horizontal inlet duct (8 along each diameter), and 36

points (18 along each diameter) at the outlet site, Both ducts

were circular.

Nodulizing Kiln

Figures 5, 6, and 7 show the sampling port locations on

the kiln spray chamber inlet and outlet respectively for the

Tarpon Springs Plant. The inlet site was located in a vertical

round section leading down to the induced-draft fan. Twelve

points were sampled along each diameter. The outlet sltes were

in the top of the spray chamber, approximately 78 feet above
the inlet line. The two outlet sites were identical except

that site CK was 5.7' downstream from site BK. S8ixty sampling

points were to be used at each outlet site. However, due to
probe length limitations caused by the narrow platform, Point

15 in each port was not sampled.

Particulate was sampled only at the lower (BK) site at the
spray chamber outlet, and since a rigid probe was used, only a

single point approximately 6' into the chamber was sampled at

each of the four ports.
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SAMPLING

PORTS

T

Kk}

“EXIT STACK

Figure 3.
gstauffer Chemical CoO..,

KNOC KOUT
CHAMBER

\
FROM VENTURI
SCRUBBER
\—

FAN

Slag ta

10 -

p scrubber outlet
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Tarpon Springs,

TRAVERSE POINT
DISTANCE FROM
INSIDE OF STACK

(INCHES)
. 1.0
2. 1.6
3. 2.7
4, 3.9
5. 5.2
b, 6.7
7. B&.4
. 8. 10.6
3.5" ¢, 13.7
©o10. 224
11, 25.2
12. 27.3
13, 29.0
14, 30.5
15, 31.9
6. 324
17, 34,3

8. 4.9

sampling Site
Florida.
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Sampling

Outlet duct leading
from venturi scrubber.
Sampling ports were
later installed 3' from

top.

sampling
POItS A“\

" Inlet duct leading from
hood inside building to
saturator

.

R

Figure 4. Slag tapping sampling sites.
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TRAVERSE POINT
DISTANCE FROM

INSIDE QF STACK |}
© {INCHES)

1. 2.1

2. 6.9

3. 1.7

4, - 164

5. 21.7

b, 26.1

7. 32.%9

8. 8.7 -

2, 45.2

10, 52.2 l . :

1. 50.9 SAMPLING |

12, 68.4 N SITE CK '

13. 78 .4 '

14, 0.1 SAMPLING
108.5 SITEBK '

G, AT

C

3.57
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_265.2"

SAMPLING PORTS
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e
L

+

1.0,

CIRCULAR
SPRAY
CHAMSER

Figure 6. Kiln scrubber outlet sampling site
Tarpon Springs, Florida.

gtauffer Chemical Co.,
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Spray chamber. Outlet
sampling ports were
later located 3' and
8.7' from top of chamber

N
¥
- - 4 —

Inlet site showing
existing ports near
floor. Cyclone hoppers
seen in right foreground

- OaE W
P Ry "

o e

Spray chamber inlet and outlet sampling sites.

Figure 7.

e
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Gas samples taken for Orsat analyses were collected by
traversing across the spray chamber inlet and outlet ducts.
Sulfur dioxide samples were taken at a single point in the

spray chamber outlet, and at two locations (one in each port)

at the inlet. .
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V. SAMPLING AND ANALYTICAL PROCEDURES

All sampling procedures were selected by EPA prior to
field éampling. All analyses of collected samples were also
performed by EPA. Details of the sampling procedures are
présented in %ppendix D, At all sa@pling sites, narrow work
spaée-and poor accessibility hindered completion of the work.

In addition, interruptions due to process malfunctions and

thunderstorms further delayed the test program.

Velccity and Gas Temperature

All gas velocities were measured with a type S pitot tube

and inclined draft gage. 1In all cases, velocities were measured

at each sampling point across the stack diameter to determine

an average value according to procedures described in the

Federal'Re_gisterl - Method 1. Temperatures were measured by

long stem dial thermometers, except at the spray chamber outlet

sites where a chromel-alumel thermocouple was used because of

the large.diameter.

Molecular Weight

An integrated sample of the stack gases was collected

during each run by pumping gas into a Mylar R bag at the rate of

approximately 0.5 liter per minute. This bag sample was then

analyzed with an Orsat apparatus for C02, and CO,.

9,

. Federal Register, Vol. 36, No. 247, December 23, 1971
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Fluorides and P205
The basic train for all total fluorides and phosphorus

pentoxide samples is shown in Figure 8 and consisted of three
sténdard Greenburg-Smith impingers containing 100 ml each of
10% sodium hydroxide, one emﬁty, straight tip impinger, a 3"

or 4" unheated Whatman #1 paper filter, and an impinger
containing approximately 200 grams of accurately weighed silica
gel. The impingers were contained in an ice-water bath. A

stainless steel nozzle and glass lined probe were used in all

cases. A flexible Teflongaline, approximately 7' long, connected
the probe to the first impinger when sampling at the slag tap

inlet and outlet sites, and when sampling for fluorides and

P.O. at the kiln spray chamher outlet., A flexible connector

275
was used since traversing with a rigid train was not possible

at these sites.

In most cases sampling was conducted under isokinetic

conditions either by calculating an average velocity and

sampling rate,a or by monitoring the velocity with a pitot

tube and adjusting the sampling rate accordingly.

Train clean-up consisted of measuring the volume increase
of the impinger contents and silica gel weight gain, a triple
water rinse of all components from nozzle.tip to filter holder,

and triple acetone rinse of all components. The impinger

a) This was required at the kiln outlet where the sampling
velocity was too low to measure.
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contents, filter, and water rinse were combined in one glass

sample jar and the acetone rinse was placed in a separate jar.

Particulates

Method 5 as described in' the Federal Register, December

23, 1971, was used to measure particulate matter. This sampling

train is shown in Figure 9. At the kiln inlet, a cyclone was

used just before the filter and the duct was traversed for

only six of the 12 points along each diameter. At the outlet

site, one point was sampled in each of the four ports at the

'"B' test site. This sampling point was about 6' inside the

stack wall.

The train clean-up procedure included measuring the

water collected and weighing the silica gel to determine

moisture content. The probe, cyclone, and front half of the

filter holder were then rinsed with acetone and placed in a

container. The rear half of the train consisting of the rear

half of the filter holder, impingers, and connectors was

rinsed with water and the water then added to the impinger

contents. The rear half of the train was then rinsed with

acetone and the washings placed in a third sample jar. The

filter was placed in a separate container.

i f-
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Sulfur Dioxide

EPA Method 6 in the Federal Register, December 23, 1971,

was used to measure §0,. The sampling train is shown in

Figure 10 and consisted of a heated glass probe, a midget
bubbler (fritted glass tip) containing 15 ml of 80% isopropyl’
alcohol, gla;s‘wool, two midget imﬁingers containing 15 ml each
of 3% H.0

205 and a fourth dry impinger. The probe washings and

the bubbler contents were discarded after each run, The midget

impinger contents were placed in a glass sample container.
These impingers were then rinsed with distilled water and

the washings placed into this same container.
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APPENDIX A
FLUCRIDE, PZOS’ AND PARTICULATE

SAMPLING DATA

This Appendix contains sampling and analytical data,
example calculations, and a listing of field data for each
run. Table Al5 lists the equations used for the particulate
emission calculations. Also shown in Table Al5 are example
calculations for Particulate-Run 1 at the nodulizing kiln

scrubber spray chamber inlet,

Standard conditions are taken as 70°F and 29.92 in. of

’

Hg. on a dry basis.
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Slag Tapping QOperation

Fluoride & PZOS Emission Sampling Data




Table Al.

Slag Tapping - Scrubber Inlet

Data Summary For Run 2

Run No. 2A 2B 2 Composite
Test Date 6-21-72 6~21-72 6-21-72
Sampling Time, 24 hour clock 1250-1300 1455-1742 1250-1742
Dn Sampling Nozzle Diameter, in. 0.1875 0.125 0.1385
Tt Net-Time of Test, Min. 10.4 37.6 48
Pb Barometric Pressure, 29.85 29.85 29.85
Absolute
P Average Orifice Pressure 1.33 0.509 0.682
m : .
Drop, 1in. HZO
Vm Volume of Dry Gas Sampled at 6.989 19.791 26.780
Meter Conditions,
Tm Average Gas Meter Temperature, 85 86 86
]
F
v Volume of Dry Gas Sampled at 6.80 19.18 25.98
Msta Standard Conditions®, DSCF
Vw Total H,O Collected in Impin- - ~ 10.2
gers and Silica Gel, ml
Vw Volume of Water Vapor Collected - - 0.483
gas at Standard Conditions™,
SCF
M 2 Moisture in Stack Gas, by - - 1.83
Vo lume
My Mole Fraction of Dry Gas - - 0.982
§CO, Volume - % Dry <l <l <1
% 0, Volume % Dry 21.0 21.0 21.0
$ CO Volume % Dry <1 <1 <1
N, Volume % Dry 79.0 79.0 79.0
% EA Percent Excess Air - - -
de Molecular Weight of Stack Gas, 28.9 28.9 28.9

Dry Basis
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2 Composite

' Table Al- (Cont'd.)Slag Tapping - Scrubber Inlet
. Run No. 2A 2B
l MW Molecular Weight of Stack - -
Gas, Wet Basis
l Cp Pitot Tube Coefficient 0.850 0.850
. Tq Average Stack Temperature 15% 177
op .
Np Net Sampiing Points _ 4 15
. P Static Pressure of Stack -0.70 -0.70
st N
Gas, in. Hg
l PS Stack Gas Pressure, in. Hg 29.1 29.1
Absoclute
l Y Stack Gas Velocity at Stack 5430 6180
s o
Conditions, fpm
l As Stack Area, in. 436 436
Qg pry Stack Gas Volumetric Flow 13,400 14,900
Rate at Standard Condi-
tions,® DSCFM
Q4 stack Gas Volumetric Flow Rate 16,400 18,700
l at Stack Conditions, ACFM
$ I Percent Isokinetic 76.6 122
' % 0 Percent Opacity - -
. TC Unit Feed Rate-ton/hr - -
Note: Complete inlet test results can be found

in the following table.

HS

T v NSO

a Dry standard cubic feet at 70°F, 29.92 in. Hg.
b standard conditions at 70°F, 29.92 in. Hg.
c Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
4
3’5

28.7

0.850

173

20

-0.70

29.1

6020

436

14,600

18,200

107



Table A2,
Fluoride & PZO

Emission Data

Slag Tapping - Scrubber Inlet

Run No. 1 2 composite 3
Test Date 6-16-72 6-21-72 6-21-72
Sampling Time, 24 hour clock 1344-1900 1250-1742 1858-220
D, Sampling Nozzle Diameter, in. 0.1875 0.1385 0.125
Tt- Net Time of Test, Min. 44,1 48 48.1
Pb Barometric Pfessure, in. Hg 29.97 29.85 29,80
Absolute
P Average Orifice Pressure 1.39 0.682 0.433
m . .
Drop, in. HZO
Vm Volume of Dry Gas Sampled at 30.805 26.780 20.616
Meter Conditions, DCF
Tm Average Gas Meter Temperature, 92 86 82
°F
Y Volume of Dry Gas Sampled at 29.78 26.00 20.10
Mstqd Standard Conditions?®, DSCF
Vw Total H.O Collected in Impin- le.6 10.2 9.3
gers and Silica Gel, ml
Vw Volume of Water Vapor Collected 0.787 0.483 0. 441
gas at Standard Conditions™,
SCF
M & Moisture in Stack Gas, by 2.60 1.82 2.15
Vo lume '
Md Mole Fraction of Dry Gas 0.974 0.982 0.979
$CO, Volume % Dry <l <l <1
% 0, Volume % Dry 21.0 21.0 21.0
$ CO Volume % Dry <l <1 <l
. % N2 volume % Dry 79.0 79.0 78.0
'3 EA Percent Excess ALr - - -
¥ : :
YMi, Molecular Weight of Stack Gas, 28.9 28.9 28.9
’ Dry Basis
#
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Table A2.(Cont'u.)Slag Tapping - Scrubber Inlet
Fluoride & P205 Emission Data

Run No. 1 2 Composite 3

MW Molecular Weight of Stack 28.6 28.7 28.7
Gas, Wet Basis

Cp Pitot Tube Coefficient 0.850 0.850 0.850

Ts Average Stack Temperature 219 173 189
OF .

Np Net Sampling Points 15 20 17

Pét Static Pressure of Stack -0.86 -0.70 0.70
Gas, in. Hg

Ps .Stack Gas Pressure, in. Hg 29.1 29 .1 29,1
Absclute

VS Stack Gas Velocity at Stack 6250 6020 5570
Conditions, fpm

As Stack Area, in. 436 436 436

QS Dry Stack Gas Volumetric Flow 14,000 14,600 13,10t
Rate at Standard Condi- ‘
tions,~ DSCFM

Qa Stack Gas Volumetric Flow Rate 18,900 18,200 16,900
at Stack Conditions, ACFM

2 I Percent Isokinetic 75.8 107 113

%2 0 Percent Opacity - - -

IC Unit Feed Rate-ton/hr - - -

me Fluoride Emissions 107 42,4 35.5
Water Soluble, mg :

m, Fluoride Emissions 107.1 .44.2 35.8
Total, mg

FC Fluoride Emi;signs 0.093 4.07 0.838
%, Insoluble '

Fan Fluroide, Water Soluble, gr/SCF 0.0555 0.0251 0.0272

Fao Fluoride - Total, gr/SCF 0.0555 0.0262 0.0275




Table A2.(Cont'd.)Slag Tapping ~ Scrubber Inlet

Fluoride & P205 Emission Data

puring slag tapping only.

Run No. 1 2 Composite 3
F Fluoride - Water Soluble, g.0410 0.0201 0.0212
at _ :
gxr/ACF
Fau Fluoride - Total, gr/ACF 0.0410 0.0209 0.02132
Faw Fluoride —dWater Scluble, 6.66 3.14 3.06
1b/hr
F,, ~Fluoride - Total, 1b/hr9 6. 66 3.28 3.08
POf P.0. - Water Soluble, 509 453.2 527.6
POt - Total, 509.6 465.8 532.3
POC - % Inscluble 1.18 2.71 0.883
POarl - Water Soluble, 0.264 0.269 0.405
' gr/SCF
Poao - Total gr/SCF 0.204 0.276 0.408
POaw - Water Soluble, 31.7 33.6 45.4
PO_,, - Total, 1b/hr 31.7 34.5 45.8
8pry standard cubic feet at 70°F, 29.92 in. Hg.
bStandard conditions at 70°F, 29.92 in. Hd.
CDry standard cubic feet per minute at 70°F, 29.92 in. Hg.
a .




Table A3. Slag Tapping - Scrubber Outlet
Fluoride & P205 Emissions Data
Run io. 1 2 3
Test Date 6-16-72 6-21-72 6-21-72
Sampling Time, 24 hour clock 13441900 12501742 1858-220¢
Dn Sampling Nozzle Diameter, in. 0.1875 0.1875 0.1875
Tt Net Time of Test, Min. 53 54 54
P, Barometric Pressure, in. Hg 29.70 29.85 29.80
Absolute
Pm Average Orifice Pressure 0.893 0.696 0.696
k Drop, in. H20
Vm Volume of Dry Gas Sampled at 30.530 28.392 27.584
Meter Conditions, DCF
Tm' Average Gas Meter Temperature, 97 91 86
L]
F
Vm Volume of Dry Gas Sampled at 28.95 27.29 26.71
std Standard Conditions®, DSCF
Vi Total H,O Collected in Impin- 9.9 34.3 35.1
gers and Silica Gel, ml
Ve, Volume of Water Vapor Collected 2.37 1.63 1.67
gas at Standard Conditions™,
SCF
&M % Moisture in Stack Gas, by 7.56 5.62 5.86
Vo lume
My Mole Fraction of Dry Gas 0.924 0.944 0.941
%CO, Volume % Dry <1l <1 <1
% 0, Volume % Dry 21.0 21.0 21.0
$& CO Volume % Dry <1l <l <l
. % N, Volume % Dry 79.0 79.0 79.0
i ¢ EA Percent Excess Air - - -
& .
T MA,  Molecular Weight of Stack Gas, 28.9 28.9 28.9
) Dry Basis
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Table A3. (Cont'd.)Slag Tapping - Scrubber Cutlet

Flucoride & P.O

Emissions Data

Run No. 2 1 2 3

MW Molecular Weight of Stack 28.1 28.3 28.3
Gas, Wet Basis

Cp Pitot Tube Coefficient 0.850 0.850 0.850

T, Average Stack Temperaﬁure 121 120 118
°F A

Np Net Sampling Points 36 36 36

Pst“ Static Pressure of Stack +.03 +.03 +.03
Gas, in. Hg

PS .Stack Gas Pressure, in. Hg 29.7 29.8 29.8
Absolute

.Vs Stack Gas Velocity at Stack 3200 2860 2860
Conditions, fpm

A, Stack Area, in.” 1012 1012 1012

QS Dry Stack Gas Volumetric Flow 18,800 17,200 17,200
Rate at Standard Condi-
tions,© DSCFM

Qa Stack Gas Volumetric Flow Rate 22,500 20,000 20,000
at Stack Conditions, ACFM

$ I Percent Isokinetic 106 107 105

$ 0 Percent Opacity 0-15 0-10 0-10

Ic Unit Feed Rate-ton/hr - - -

£ Fluoride Emissions - Water 3.21 1.70 1.40
Soluble, mg

£ Fluoride Emissions - Total, mg 4,25 ‘2.43 1.58

c Fluoride Emissions - 24.5 30.0 11.4
%, Insoluble

Fluoride - Water Soluble, 0.00171 0.000960 0.00080"

an
gr/SCF

a0 Fluoride - Total, gr/SCF 0.00227 0.00137 0.00091.
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Table A3. (Cont'd.) Slag Tapping - Scrubber Outlet

Fluoride & P,0O

5 Emissions Data

2
Run No. 1 2 3
F Fluoride - Water Soluble, 0.0143 0.000824 0.00069:.
at

gr/ACF
Fau Fluoride - Total, gr/ACF 0.0189 0.00118 0.00078!
Faw Flucoride - Water Soluble, 0.276 0.142 0.119

1b/hrd
F__ Fluoride - Total, lb/hr? 0.365 0.202 0.134
POf . P205 - Water Soluble, mg 57.5 61.3 82.1
POt P2O5 - Total, mg 63.8 2.4 83.9
POC P205 - % Inscluble 9.87 1.76 2.15
POan P205 - Water Soluble, gr/SCP 0.0307 0.0346 0.0474
POao P2O5 - Total, gxr/SCF 0.0340 0.0352 0.0484

d
POaw P205 Water Soluble, 1ib/hr 4.94 5.11 6.98
a

POax P205 - Total, lb/hr 5.48 5.21 7.14

(oTHEN o T & B ¢

During slag tapving only.

Dry standard cubic feet at 70°F, 29.92 in. Hg.
Standard Conditions at 70°F, 29.92 in. Hg.

Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
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Table A-4 VOLUMETRIC FLOWRATE DATA FOR THE

NODULIZING KILN TESTS

INLET
Fluoride Particulate
Run No. 1 2 - 3 1 2 3
Test Date 6/13/72 &/14/72 7/18/72 1/20/72 - 1/21/72 T/21/72
0930-0945 1055-1110

Sampling Time, 24 hour clock 1245-2010 1045-1415 1115-1545 1900-1915 1055-1110¢ 1330~1345
Pb Barometric Pressure, in. Hg

Absolute 30.04 30.07 30.22 30.20 30.23 30.23
L. t Moisture in Stack Gas, by .

Volume 19.9 15.1 20.7 20.1 18.4 18.2
Hd Mole Fraction of Dry Gas ' 0.801 0.80% 0,793 0.799 0.816 0.818
de Molecular Weight of Stack Gas,

Dry Basis 29.1 30.5 10.9 31.5 31.2 ; 31.2
MW Molecular Weight of Stack

Gas, Wet Basis 26.9 28.1 28.2 28.8 28.8 28.8
CP Pitot Tube Coefficient 0.6850 0.B50 0.850 0.850 0.850 0.850
Ta Average Stack Temperature .

*F 102 653 729 665 690 680
HP Net Sampling Points 528 24 24 24 24 24
pEt Static Pressure of Stack

Gas, in. Hg -0.84 =-0.70 -0.89 -0.89 -D.94 -0:95
L Stack Gas Pressure, in. Hg

Absolute - 29,2 29.4 29,3 29,1 29.3 29.3
vy Stack Gas Velocity at Stack

Conditions, fpm 6490 6220 6800 5960 5840 5390
A, stack Area, in.? 1486 1486 1486 1486 1486 1486
0s Dry Stack Gas Volumetric Flow

Rate at Standard Conditions, !

DSCFM 23,900 24,300 24,300 22,700 22,200 20,700
Q, Stack Gas Volumetric Flow Rate

at Stack Conditions, ACFM 67,000 64,300 70,200 61,500 60,300 55,600
a) Each traverse point sampled at least two times.
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Table A-5 VOLUMETRIC FLOWRATE DATA FOR THE

NODULIZING KILN TESTS

1} Outlet volumetric flows based on inlet flow measurements plus additicnal tempering

air entering pricr to the cutlet sampling aite (see Tablie 5 in text).

2} Data ip separated according to Points B and C.

L
OQUTLET
Fluoride Particulate
Run_No. 1 2 3 1 2 3
Test Date 6/13/72 6/14/72 /18712 7/20/72 /21772 /20772
0930-0945 1055-1110
Sampling Time, 24 hour clock 1245-2010 1045-1415 1115=-1545 1900-1%13 los55~1110 1330-1345
Pb Barometric Pressure, in, Hg
Absolute 30.0 30.1 30.2 30.20 30,23 30.23
v H A Moisture in Stack Gas, by
Volume {2) {2) (2) 19.6 22.7 20.1
Thecretical Saturated Per- 12.0 11.5 11.5
cent Moisture . ’
Mole Fraction of Dry Gas 0.B04 0.773 0.799
Md Mole Fraction of Dry Gas ({Theoretical)(2} (2) (2) 0.880 0.B65 0.885
de Molecular Weight of Stack Gas,
Dry Basis 30.7 2%.7 29 30.0 30.4 30.2
MW Molécular Weight of Stack
Gas, Wet Baals (2} {2) (2) 27.6 27.6 27.7
Cp Pitot Tube Coefficient 0.850 0.850 0.850 0.850 0.850 0.850
T' Average Stack Temperature
*F (2) (2} {2) 122 126 120
NP Net Sampling Points 60 60 60 24 24 24
P’t Stntic.Pressure of Stack
Gas, in. Hg 0 0 0 0 0 0
P, Stack Gas Pressure, in. Hg
Absolute ja.0 30.1 1¢.2 30.2 30.2 30.2
V’ Stack Gas Velocity at Stack B-86.4 B-94.7 B-95.9
Conditions, fpm C-80.0 c-91.% C-85.8 8l.2 B8l.6 74.1
A, Stack Area, in.2 55,238 55,238 55,238 55,2218 55,238 55,238
0. Dry Stack Gas Volumetric Flow
Rate at Standard Conditions, .
DSCFM 26,400 26,800 26,600 25,200 24,700 231,200
Qn Stack Gas Volumetric Flow Rate . .
at Stack Conditions, ACFM (2) {2) 2y 31,200 31,300 28,400
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APPENDIX A - 2

Nodulizing Kiln Operation

Includes:

Spray Chamber Inlet and OQutlet,
C0, and Air Return Lines.

Fluoride, P,0g, and Particulate
Emission Sampling Data




Table A6 Nodulizing Kiln - Scrubber Spray Chamber Inlet

Data Summary for Run 1 Fluoride, P,0g
1a 1B 1l composite
Run No. —
 Test Date 6-13~72 6-13~72 6-13-72
Sampling Time, 24 hour clock 1245-1338 1415-2010 1245-2010
l Sampling Location
l D, Sampling Nozzle Diameter, in. 0.250 0.1875 0.203
Té ‘ Net Time of Test, HMin. "30.5 89.5 120
l Py Barometric Pressure, in. Hg 30.04 30.04 30.04
Absolute
l Pm‘ Average‘Orifice Pressure 1.37 0.703 0.857
Drop, 1in. H20
I Vi volume of Dry Gas Sampled at 20,670 45,296 65.966
t Meter Conditions, DCF
l Tm A\:irage Gas HMeter Temperature, a1 88 89
Vm Volume of Dry Qa; Sagpled at 20.01 44,02 64.03
) std Standard andltlons , DSCF
Vﬁ Total H,O0 Collected in Impin- - - 335
(l _ gers afid Silica Gel, ml
v, Volume of Water Vapor Collected - - 15.9
l gas at Standard Conditions®, scr
$ M % Moisture in Stack Gas, by - - 19.9
l Volume
_ Md Mole Fraction of Dry Gas - - 0.801
I % CO2 Volume % Dry - - 1.70
e % 0, . Volume % Dry - - 20.3
l' = % CO Volume % Dry - - 0.867
2 N2 Volume % Dry - - 77.1
% LA Percent Excess Airx - - -
de Molecular Weight of Stack Gas, - 29.1

) ;
' "#";‘.gs

Dry Basis
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Table A€ (cont'd.)

Run No.
MW Mcolecular Weight of Stack - - 26.9
Gas, Wet Basis
Cp Pitot Tube Coefficient 0.850 0.850 0.850
TS Average Stack Temperature, 674 710 702
=]
F
Np Net Sampling Points 12 40 52
P Static Pressure of Stack -0.84 -0.84 -0.84
st .
) Gas, in. H.O
2
" P Stack Gas Pressure, in. Hg
- Absolute 29.2 29.2 29.2
-VS Stack Gas Velocity at Stack 5440 6810 6490
Conditions, fpm
Ag - Stack Area, £t 2 1486 1486 1486
Qg Dry Stack Gas Volumetric Flow
Rate at Standard Conditions,
DSCFM 20,500 24,900 23,900
Qa Stack Gas Volumetric Flow Rate
at Stack Conditions, ACFM 26,100 70,300 67,000
2 I . Percent Isokinetic 96.5 106 102
ooz . .
1A Lry standard cubic fect at 70°F, 29.92 in. lg.
b Standard cenditions at 70°F, 2%.92 in. Hg.
¢ Dry standard cubic feet per minute at 70°F, 29.92 in. i',
_é NOTE: Complete inlet test results can be
'g% found in the following tables.
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Table A7 Nodulizing Kiln - Scrubber Spray Chamber Inlet
Fluoride and P205Emission Data Summary
Run No. 1 composite 2 -3
Test Date 6-13-72 6-14-72 7-18-72
) Sampliné Time, 24 hour clock 1245-2010 1045-1415 1115-1545
y -
Sampling Location .
D_ Sampling Nozzle Diameter, in. 0.203 0.1875 0.1875
T£ ' Net Time of Test, Min. 120 60 60
Py Barometric Pressure, in. Hg 30.04 30.07 30.22
Absolute
pm' Average Orifice Pressure 0.857 0.655 0.807
Drop, in. H2O
Vo Volume of Dry Gas Sampled at 65.966 29.613 33.926
Meter Conditions, DCF
T Average Gas Meter Temperature, 89 91 96
°F
Vo Volume of Dry Gas Sampled at 64.03 28.65 32.70
std Standard Conditions?9, DSCF
v, Total H,0 Collected in Impin- 335 143 180
gers and Silica Gel, ml
Vi Volume of Water Vapor Collected 15.9 6.77 8.54
gas at Standard ConditionsP, scF
g M % Molsture in Stack Gas, by 19.9 19.1 20.7
Volume
My Mole Fraction of Dry Gas 0.801 0.809 0.793
% CO, Volume % Dry 1.70+ 12.4 16.0
3 0, Volume % Dry 20.3 13.3 8.0
¥ 5 co volume % Dry 0.867 <1 2.2
% N, Volume % Dry 77.1 74,3 73.8
% LA Percent Excess Air -
L M Molecular Weight of Stack Gas, 29.1 30.5 30.9
2 Dry Basis :

+ value appears low
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Table A7

(cont'd.)

Run No. 1 Composite 2 3

Fat Fluoride-water soluble 0.626 0.651 0.880
gxr/ACF

Fau Fluoride-total, gr/ACF 0.703 0.694 0.898

Faw Fluoride-water soluble )
1b/hr 360 358 530

Fax Fluoride-total, 1lb/hr 404 382 540

P04 P,0g-water soluble, myg 85.1 243.1 317.5

P - .

O P05-total, mg 149.6 466.7 a

PO, P,0r % insoluble 43.1 47,9 d

PO, Po0g-water soluble 0.0205 0.131 0.150
gr/SCF

POs0 P,0s-total, gr/SCF 0.0360 0.251 g

PO_ ., P,0s-water soluble 4.18 27.2 31.1
1b/hr

PO, P,0;-total, lb/hr 7.36 52.2 a

Poat P,Og-water soluble 0.00731 0.0528 0.0516
gr/ACF

Poaa P‘Os-total, gr/ACF p.0128 0.160 d

2

8pry standard cubic feet at 70 degrees F, 29.29 in. Hg.

bstandard conditions at 70 degrees T, 29.29 in Hg.

Cpry standard cubic feet per minute at 70 degrees F, 29.29 in. Hg.

dAnalysis of P,05 insocluble portion for Run No. 3 was impossible

due to gel being formed when sodium hydroxide was combined with sample,




Table A7 (cont'd.)

Run Ho. 1 composite 2 3
bW Molecular VWeight of Stack 26.9 28.1 28.2
Gas, Wet Basis : ) ’
Cp Pitot Tube Coefficient < 0.850 0.850 0.850
TS Average Stack Temperature, 702 653 729
°F
N Net Sampling Points 52 24 24
P Stdtic Pressure of Stack -0.84 -0.70 -0.89
st .
Gas, in. H.O
2
' PS Stack Gas Pressure, in. Hg 29.2 29.4 29.3
' Absolute
-Vs tack Gas Veloclity at Stack 6490 6230 6800
: Conditions, fpm :
A, Stack Area, ft.° 1486 1486 1486
QS Dry Stack Gas Volumetric Flow_ 23,900 24,300 24,300
Rate at Standard Conditions,
DSCEFM
Qa Stack Gas Volumetric Flow Rate .
at Stack Conditions, ACFM 67,000 64,300 70,200
3 I Percent Isckinetic 102 105 120
% 0 ‘Percent Opacity - - -
T, Unit Feed Rate-ton/hr - - -
me Fluoride Emissions- 7300.8 31201.5 5401.4
mg, water soluble
mt Fluoride Emissions, Total, mg 8171.1 3382.6 5546.2
F. Fluoride Emissions % insolublejg. 7 5.35 2.61
Fan Fluoride-Water soluble gr/scr 1.76 1.72 2.54
f Fao Fluoride-Total, gr/SCF 1.97 1.84 2.61
t
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Table A8 Nodulizing Kiln - Scrubber Spray Chamber Outlets Site B
Fluoride and P,0g Emission Data Summary

2 3

Run N 1

Test Date 6-13-72 6-14-72 7-18=-72

Sampling Time, 24 hour clock 1240-2018 1058-1559 1040-1500

Sampling Location

D, Sampling Nozzle Diameter, in. 0,924 0.924 1.43

Tﬁ ' Net Time of Test, Min. 183 180 120

Pb Barometric Pressure, 1n. Hg 30.0 30.1 30.2
Absolute

Pm' Average Orifice Pressure a d a
Drop, 1in. H20

v Volume of Dry Gas Sampled at

m Meter Conditions, DCF 44,310 41.403 60.908
Tm Aggrage Gas Meter Temperature, 87 92 96
Vi Volume of Dry Gas Sagpled at 43.07 39.97 58.67
std Standard Conditions®, DSCF

Vo, Total H,0 Collected in Impin- 101 169 290
gers and Silica Gel, ml

v, Volume of Water Vgpgr'Cgllected 4.79 8.01 13.7

gas at Standard Conditions*, SCF

% M % Moisture in Stack Gas, by 10.0 16.7 19.0
Volume

Md Mole Fraction of Dry Gas 0.900 0.833 0.810

% CO2 Volume % Dry 13.3 6.0 e

% O2 Volume % D;y 13.4 17.9 e

% CO Volume % Dry 0.2 yan) e

% N2 Volume % Dry 73.1 76.1 e

$ LA Percent Excess Air - - -

M 4 Molecular Weight of Stack Gas, 3g - 297 30.0%

Dry Basis
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Takle A8 {cont'd.)

Run o . 1 2 3
My Molecular Weight of Stack 29.4 27.7 27.7
Gas, Wet Basis:
Cp Pitot Tube Coefficient 0.850 0.850 0.850
Ts Average Stack Temperature, 138 140 135
<]
F
Np Net sampling Points 60 60 60
PSt Statlc.Pressure of Stack 0 0 0
Gas, in. HZO
"Ps SF?ck Gas Pressure, in. Hg 30.0 30.1 30.2
‘ Absolute
'Vs tack'Gas Velocity at Stack 86.4 94.7 95.9
: Conditions, fpm
Ay Stack Area, ft.2 55,238 55,238 55,238
QS Dry Stack Gas Volumetric Flow
Rate at Standard Conditions,
DSCEM 26,400 26.800 26.800
Q Stack Gas Volumetric Flow Rate
a at Stack Conditions, ACEFM 33,100 36,300 36,800
3 I Percent Isokinetic 74,1 67.8 62.6
$ 0 Percent Opacity - - -
Ts Unit Feed Rate-ton/hr - - -
me Fluoride Emissions-
mg, water soluble 8.8 4.7 24.5
n, Fluoride Emissions, Total, mg 9,45 5.3 25.0
Fe Fluoride Emissions % insolubleg gg 11.3 2.00
F Fluoride-Water soluble , 0.00315 0.00181 0.00643
. an gr/SCF
L F Fiuoride-Total, gr/SCF 0.00338 0.00204 0.00656
: ao - .
i
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Table A8 (cont'd.)
Run No. L 2 3
Fat Fluoride-water soluble 0.00251 0.00134 0.00468
gr/ACF
Fau Fluoride-total, gr/acCF 0.00270 0.00151 0.00478
F Fluoride-water soluble
aw 1b/hr 0.689 0.404 1.47
Fax Fluoride-total, lb/hr 0.742 0.457 1.50
PO, P,0g-water soluble, mg 23.9 15.1 £7.0
PO, P,0c-total, mg 26.6 17.8 70.4
PO, P,05 % insoluble 10.2 15.2 4.84
PO.n Py05-water soluble 0.00855 0.00582 0.0176
gr/S&CF
POa0 P,0g-total, gr/SCF 0.00951 0.00686  0.0185
PO, ., P,0g-water soluble 1.94 1.33 4.04
1b/hr
PO« P,0g-total, 1lb/hr 2.20 1.56 4.23
PO, P,0g-water soluble 0.00683 0.00431 0.0128
gr/ACF
PO, P_O_-total, gr/ACF 0.00760  0.00508  0.0135

2°5

pry standard cubic feet at 70 degrees F, 29.29 in. Hg.

"bstandard conditions at 70 degrees F, 29.29 in Hg.

©bry standard cubic feet per minute at 70 degrees F, 29.29 in. lg.

€Measured data were incorrect.

Assumed atmospheric pressure at meter.

Use value based on test 1 and 2.
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Table A2 Nodulizing Klin - Scrubber Spray Chamber Outlet C
Data Summary for Run 3 Fluoride, on5
Run No. 3A 3B 3 composite
Test Date 7-18-72 7-18-72 7-18-72
Sampling Time, 24 hour clock 1040-1228 1327-1458 1040-1458
Sampling Location
Dn Sampling Nozzle Diameter, in. 1.43 0.500 0.965
'I‘{_- ‘ Net Time of Test, Min. 60 60 120
P, Barometric Pressure, in. H
° Absclute 9 30.22 30.22 30.22
P Average Orifice Pressure - - -
Drop, in. HZO
v Volume of Dry Gas Sampled at 27 887
& Meter Conditions, DCF 17.658 10.223 -8
T Average Gas Meter Temperature, 90 92 91
°F
Vm Volume of Dry Gas Sampled at 17.16 9.91 27.07
std Standard Conditions®, DSCF
v, Total H,O Collected in Impin- - - 56.5
gers and Silica Gel, ml
Vi Volume of Water Vapor Collected _ _ 2.68
gas at Standard Conditionsb, SCF )
3 M % Molsture 1n Stack Gas, by
- - 9.01
Volume
Md Mole Fraction of Dry Gas - = 0.910
% CO2 Volume % Dry - - d
% O2 Volume % Dry - - d
5 CO Volume % Dry - - d
2 N2 Volume % Dry - B d
$ EA  Percent Excess Air - - B
+ MW Molecular Weight of Stack Gas, d
g d . 30
] Dry Basis
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Table A9 (continued)

P . 'te
Run No. 34 3B _,‘\;kcompOSl
MW Molecular Weight of Stack
Gas, Wet Basis - - 27.7
<, Pitot Tube Coefficient 0.850 0.850 0.850
T, Average Stack Temperature, 138 138 138
°F
Np Ngt Sampling Points 30 30 60
PSt Static Pressure of Stack
Gas, in. H20 . 0 0 0
P Stack Gas Pressure, in. Hg
Y Stack Gas Velocity at Stack
s Conditions, f£pm 85.8 85.8 B5.8
A Stack Area, ft.° 55,238 55,238 55,238
Qs Dry Stack Gas Volumetric Flow '
Rate at Standard Conditions, 26,800 26,800 26,800
DSCFM
Q Stack Gas Volumetric Flow Rat '
a at Stack Conditions, ACEM 32,900 32,900 32,900
& I Percent Isockinetic 36.6 173 105

s < bry standard cubic feet at 70°F, 29.92 in. lig.
- b Standard conditions at 70°F, 29.92 in. Hy.

< Dry standard cubic feet per minute at 70°F, 29.92 in, i1,
dMeasured data are incorrect. Use value based on test 1 and 2 at site B.

' ibTE: Complete Outlet C results can be found in the following tables.




Table A10 Nodulizing Kiln-Scrubber Spray Chamber Outlet €
Fluoride and P,0c Emission Data Summary

Dry Basis

Run No 1 2 3 composite

_ No .

. Test Date- 6-13-72 6-14~72 7-18-73
l Sampling Time: 24 hour clock 1240-2018 1058-1559 1040-1500
) Sampling Location
. D " Sampling Nozzle Diameter, in. 0.931 0.931 0.965
. T, Net Time of Test, Min. 183 180 120

’ Pg Barometric Pressure, in. Hg 30.0 30.1 30.2
. _ Absoclute '
.' P Average Orifice Pressure d d d
m .
: Drop, in. H,0
'- Vi Volume of Dry Gas Sampled at 45.873 40.542 27.887
ileter Conditions, DCF.
., T Average Gas Meter Temperature, 84 88 91
°F

. v Volume of Dry Gas Sampled at 44.78 39.42 27.07.
- std Standard Conditions®, DSCF
' LV, Total H,0 Collected in Impin-— 30.9 137 56.5

' gers and Silica Gel, ml
‘ v, Volume of Water Vapor Collected 1.46 6.49 2,68

. gas at Standard Conditions®, SCF
‘ 8 M % Moisture in Stack Gas, by 3.17 14.1 9.01

' Volume

Md Mole Fraction of Dry Gas 0.968 0.859 0.910

' ; % C02 Volume % Dry 13.3 6.0

" ?, $ 0, "Volume $ Dry 13.4 17.9

$ CO Volume % Dry 0.2 <1

l 8 N, Volume & Dry 73.1 76.1
o $ CA  Percent Excess Air - - -

. e

,'- _,ngd Molecular Weight of Stack Gas, 30.7 29.7 30

_E:'_.
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Table AlQ {(cont'd.)

Run No. 1 2 3 composite
MW Molecular Weight of Stack 30. 3 28.0 28.0
Gas, Wet Basis
Cp Pitot Tube Coefficient 0.850 0.850 0.850
T Average Stack Temperature, 136 140 138
OF .
N Net Sampling Points 60 60 60
P Static Pressure of Stack 0 0 0
st .
Gas, in. 1,0
2
tack Gas Pressure, in. Hg 30.0 30.1 30,2
s
Absolute
-V Stack Gas Velocity at Stack B0.O 91.9 B5.8
s o
. Conditions, fpm
A Stack Area, Et.Z2 55,238 55,238 55,238
Qs Dry Stack Gas Volumetric Flow
Rate at Standard Conditions, 26 400 26.800 26 . 800
DSCFM ! ! !
Q Stack Gas Volumetric Flow Rate 30.700 35.200 32,900
8 at Stack Conditions, ACFM r ! !
$ I Percent Isoxkinetic 74.7 65.8 105
& 0 JPercent Opacity - = -
T. Unit Feed Rate-ton/hr - - =
Mg Fluoride Emissions- 4,10 6.4 11.1
mg, water soluble
m, Fluoride Emissions, Total, mg 4.42 7.6 11.6
Fe Fluoride Emissions % insoluble7._20 15.8 4,31
Fan Fluoride-Water soluble 0.00141 0.00250 0.00631
Fao Fluoride-Total, gxr/SCF 0.00151 0.00297 0.00660
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Table Al0 (cont'd)

16

Run_No, 1 2 3 composite
R
Fat Fluoride-water soluble 0.00122 0.00191 0.00514
gr/ACF
Fau Fluoride-total, gr/ACF 0.00130 0.00226 0.00537
Fow Fluoride-water soluble 0.320 0.576 1.45
lb/hr
Foy Fluoride-total, lb/hr 0.343 0.684 1.52
PO, P,0g-water soluble, mg 11.5 17.1 25.5
PO, P,05-total, mg 13.2 19.7 26.4
PO, P,05 % insoluble 12.9 13.2 3.41
poan P,0g-water soluble 0.00395 0.00668 0.0145
gr/SCF
PO,o P,0c-total, gr/SCF 0.00454 0.00770 0.0150
POaw P,0g-water soluble 0.898 1.5¢ 3.33
1b/hr
POax P,0;-total, 1lb/hr 1.03 1.77 3.45
PO, ¢ P 0 -waste soluble, e
g% /RCF 0.00340  0.00510  0.0118
PO, . P205-total, gr/ACF 0.00391 0.00588 0.0122
; a Lrv standard cublice feet at 70°F, 29.92 in. ilg.
2 Standard conditions at 70°F, 29.92 in. ily.
< Dry standard cubic feet per minute at 70°F, 29Y.92 in, i -
dAssumed atmospheric pressure at meter.
-,g eMeasured data incorrect. Use value based on data from test 1 and 2 at

%f site B,




Table All. Particulate Emission Data
Nodulizing Kiln - Scrubber Spray Chamber Inlet
Run No. 1 2 3
Test Date, 1972 7-20-72 7-21-72 7~-21-73
Sampling Time, 24 hour clock 1500-1730 0855-1050 1220-1324
Sampling Location
D ‘Sampling Nozzle Diameter, in. 0.1875 0.1875 0.1875 .
T, Net Time of Test, Min. 60 60 60
Py Barometric Pressure, in. Hg 30.20 30.23 30.23
Absoclute
?m Average Orifice Pressure 0.395 0.482 0.483
Drop, in. H20
Vm Volume of Dry Gas Sampled at 23,701 25.798 25.870
Meter Conditions, DCF
T Average Gas Meter Temperature, 91 93 99
°F
Vm Volume of Dry Gas Sampled at 23.02 25.01 24.81
std Standard Conditions®, DSCF
v, Total H,O0 Collected in Impin~ 122 119 116
gers afid Silica Gel, ml
Ve Volume of Water Vapor Collected .78 5.64 5.50
gas at Standard Conditions®, SCF
g M $ Molsture in Stack Gas, by 20.1 18.4 18.1
Velume
My Mole Fraction of Dry Gas 0.799 0.816 0.818
% CO Volume % Dry 18.6 18.3 18.4
% 02 Volume % Dry 12.1 6.47 6.70
$ CO Volume % Dry 1.93 2.00 1.43
% N, Volume % Dry 67.4 73.3 73.4
% kA Percent Excess Air 167 39.4 44.7
de Molecular Weight of Stack Gas, 31.5 31.2 31.2

Dry Basis




Run

W

Qa

B

- d . '

Table All.

No.

Molecular Weight of Stack
sas, Wet Basis

Pitot Tube Coefficient

fverage Stack Temperature,

'Jl,‘
Net Sampling Points

Static Pressure of Stack
Gas, in. lig

Stack Gas Pressure, in. Hg

Absolute

Stack Gas Velocity at Stack

Conditions, fpm

Stack Area, in.2

(cont'd.

Dry Stack Gas Volumetric Flow 1
Rate at Standard Conditions,®
DSCFM

Stack Gas Volumetric Flow Rate 4

at Stack Conditions, ACEFN
Percent Iscokinetic
Percent Opacity

Unit Production Rate -~

Particulate - Probe, Cyclone,

and Filter, mg
Particulate - Total, mg

% Impinger Catch

1

Particulate - Probe, Cyclone,

and Filter, gr/SCr

Particulate - Total, gr/SCF

)

0.850

652

12

-0.89
29,3
4700
1486

8,lQO

8,500

114

1069

282.9

22,7

0.715

0.925

0.850

682

12

-1.07
29.2
5440

1486

20,700

56,100

108

1054.6

1196.7

11.9

0.650

0.738

0.850
670

12

~1.08
28.2
5230

1486

20,200

54,000 .

110

1114.5

1347.9

17.3

0.692

0.838




Table All. (cont'd.)

Run Ho. 1 2_ 2
Cot Particulate - Probe, Cyclone, 0.266 0.240. 0.259
and Filtevr, gx/ACF - :
Cau Particulate - Total, gr/ACE 0.345 0.272 0.313
Ca‘; Farticulate - Probe, Cyclone, 111 115 120
’ and Firlter, lb/nr,
C Particulate - Total, 1bL/hr. 143 131 145

sl L

a Dry standard cubic feet at 70°F, 29.92 in. lg.

P Standard conditions at 70°F, 29.92 in. Hg.

¢ Dry standard cubic feet per minute at 70°F, 29.92 in. lg.
£




Table Al2. Particulate Emission Data

Run No. . 1l
Test Date, 19872 , 7=-20-72
Sampling Time, 24 hour glock

Sampling Location

D, Sampling Nozzle Diameter, in. 1.42¢6
Tf ' Net Time of Test, Min. 120
P Barometric Pressure, in. Hg 30.20
Absolute
P Average Orifice Pressure 2.38
Drop, in. H20
Vm Volume of Dry Gas Sampled at 108.700
Meter Conditions, DCF
Tm Average Gas Meter Temperature, 93
]
F
Vi Volume cof Dry Gas Sampled at 105.57
std Standard Conditions®, DSCF
Vo Total H,O0 Collected in Impin- 543
gers afnd Silica Gel, ml
Vw Volume of Water Vapor Collected 25.7
gas at Standard Conditionsb, SCF
g M % Moisture in Stack Gas, by 19.6

Voluwe With Entrainment
Theoretical Saturated Moisture, % 12.0

My Moie Fraction of Dry Gas 0.804
Based on Theoretical Moisture n.880
% C02 Volume % Dry -
% 02 Volume % Dry -
3 CO Volume % Dry -
% N2 Volume % Dry =
3% LA Percent Excess Alr -
. _;E a
£ MU Molecular Weight of Stack Gas, 30.0

Dry Basis

2

7-21-72

1510-1805 0828~1100

1.426
120

30.23

2.60

113.007

97

109, 38

679

32.2

22.7

13.5

0.773
0.865

12.2

10.7

74.2

30.4

Nodulizing XKiln -~ Scrubber Spray Chamber Outlet

3

———

7-21~72

1133-1407

1.426

120

30.23

2.50

- 110,010

103

105.51

559

26.5

20.1

11.5
0.798
0.885

11.3

10.8

75.6

30.2
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Tahle Al2., {(cont'd.)

Run No,

Molecular Weight of Stack

Gas, Wet Basis .
Based on Theoretical Molsture

Pitot Tube Coefficient

iverage Stack Temperature,

o .I.:‘_

Net Sampling Points

Static Pressure of Stack
Gas, in. iig

Stack Gas Pressure, in. Hg
Absolute

Stack Gas Velocity at Stack
Conditions, f[pm

Stack Area, in.
Dry Stack Gas Volumetric Flow

Rate at Standard Conditions,©
DSCFM

Stack Gas Volumetric Flow Rate

at Stack Conditions, ACIH
Percent Isokinetic
Percent Opacity
Unit Preoduction Rate -
Particulate - Probe,

and Filter, mg
Particulate - Total, mg

% Impinger Catch

Particulate - Probe, Cyclone,
and Fllter, gr/sCr

Particulate ~ Total, gr/SCr

27.6

28.6
0.850
122

24

30.2

gl.2

55,238

25,200

31,200

119

386.4

634.5

0.0564

0.0926

27.6

28.7
0.850

126

24

30.2

55,238

24,700

31,300

127

417

799.3
47.8
0.0587

0.113

27.7

28.8
0.850

120

24

30.2
74.1

55,238

23,200

28,400

130

300.3

£30.2
52.3

0;0439

0.0922
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Table Al2. (cont'd.)

Run io. 1 2 3

Coe Particulate - Probe, Cyclone, 0.0455 0.0466 0.0360
and Filter, qr/ACF :

Ciu Particulate - Total, gr/ACF 0.0749 0.0892 0.0754

Caw Particulate - Probe, Cyclone, 12.3 12.5 ‘ 8.76
and Filter, lb/nhr.

c_.. Particulate - Total, 1b/hr. 20.1 23.9 18.4

s 2

Dry. standard cubic feet at 70°F, 29.92 in. Hg.

b Standard conditions at 70°F, 29.92 in. Hg.

Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
based on inlet flow plus dilution air. .

Assumed value based on tests 2 & 3.

€ purlet volumetric flows based on separate inlet velocity traverse

runs conducted before and after each inlet test, plus 2530 SCFM
for dilution air entering the system prior to the outlet sampling

point, (See Table 5 in body of report).
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TABLE A-13. CO LINE TO KILN
FLUORIDE DATA SUMMARY

RUN NUMBER 1
Date 6-15-72
Volume of Gas Sampled—DSCFa 26.89
Percent Molisture by Volume 5.78
Average Stack Temperature-°F NM
'stack Volumetric Flow Rate-DSCFMP NM
Stack Volumetric Flow Rate-ACFMC NM
Fluoride Emissions-Water Soluble

mg 1.1

gr /DSCF 0.000630
Fluoride Emissions-Total

mg | 1.1

gr /DSCF 0.000630
Fluoride Emissions % Insoiuble 0

I T IO

BRLLAT O

a
b

€ Actual cubic feet per minute

Dry standard cubic feet at 70°F,

29.92 in. Hg. _
Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.

NM - Not measured-sampling conditions were too dangerous




Table Al4 Air Return Line
Data Summary

Run No -1 2 3
. Test Date 7-19-72 7-19-72 7-19-72
' Sampling Tlme, 24 hour clock 1028-1058 1104-1134 1142-1212
Sampling Location
. Sampling Nozzle Diameter, ind 0.472 0.472 0.472
Net Time of Test, Min. 30 30 30
l Barometric Pressure, in. Hg 30.15 30.15 30.15
Absolute
l Average_Orifice Pressure 0.115 0.110 0.100
Drop, 1n. HZO
' Vm Volume of D:.fy.Gas Sampled at 5.971 6.030 5.957
Meter Conditions, DCF '
l Tm Average Gas Meter Temperature, 0g 104 '106
°F
volume of Dry Gas Sampled at 5.73 5,72 5.62
' Standard Conditions®, DSCF
v, Total H,O Collected in Impin- 3.6 4.2 4.0
l gers afd Silica Gel, ml
Vi volume of h"ater Vapc_)r'cl?llected 0.171 0.199 0.190
. gas at Standard Conditions”, SCF
3 M % Moisture in Stack Gas, by 2.90 3.36 3.26
' Volume -
M Mole Fraction of Dry Gas 0.971 0.966 0.967
l Volume % Dry
;: % O2 Volume % Dry
. = % CO Volume % Dry
l % N, Volume % Dry
‘% EA Percent Excess Air - - -
' &de Molecular Weight of Stack Gas, 29€ 29€ 29€
' i Dry Basis




I Table Al4 {cont'd.)
) Hun MNo. 1 2 3
. W Molecular Weight of Stack 28.7 28.7 28.7
Gas, Wet Basis
' Cp Pitot Tube Coefficient : 0.850 0.850 0.850
'I'S Average Stack Temperature, 700 700 700
°F
l Np Net Sampling Points 6 6 6
l P Stdatic Pressure of Stack +1.17 +1.17 +1.17
St , . -
Gas, in. H,0
. 2
| P_s Stack Gas Pressure, in. Hg 31.3 31.3 31.3
. ' Absolute
-VS Stack Gas Velocity at Stack 4390 4390 43290
l . Conditions, fpm
A Stack Area, ft.2 1195 1195 1195
l OS Dry Stack Gas Volumetric Flowc
Rate at Standard Conditions, 16,900 16,800 16,800
l DSCFM
Qa Stack Gas Volumetric Flow Rate .
l at Stack Conditions, ACFH 36,400 36,400 36,400
2 I Percent Isokinetic 7.6 7.71 7.60
| ' %0 ‘Percent Opacity - - -
| ' T, Unit Feed Rate-~-ton/hr - - -
| me Fluoride Emissions- . 79_5f 42.6 63.4
| mg, water soluble
| l mt Fluoride Emissions, Total, mg 79_6f 42.7 63.5
! l Fe Fluoride Emissions % insoluble 0.13f 0.23 0.16
. Fan Fluoride-Water soluble, gr/SCF 0_214f 0.115 0.174
' Fao Fluoride-Total, gr/SCF 0.215f 0.115 n.174
i
l *
I
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Table Al4 (cont'd)
Run Mo, 1 2 3
F . £
at Fluoride-water soluble 0.0995 0.0530 0.080

gr/ACF

F,. Fluoride-total, gr/ACF 0.0996° . 0.0531 0.080

f

Fow Fluoride-water soluble 31.1 16.5 25.2

1lb/hr :
. -. . f

Fox Fluoride-total, lb/hr 31.1 16.6 25.2

PO, " P,0g-water soluble, mg 1.2 1.3 1.4

PO, P,0g~total, mg 1,7 1.9 2.0

PO, P,0: % insoluble 29 31.6 30

Poan P>05-water soluble 0.00323 . 0.00350 0.00384
gr/SCF

FOa0 P,0c-total, gr/SCF 0.00457 0.00515 0.00555

POaw P205~water soluble 0.48 0.51 0.55
lb/hr

PO, x P,0g-total, lb/hr 0.68 0.74 0.79
gr/ACF

POaa 0.00211 0.00235 0.00253

P205—total, qgr/ACF

&pry standard cubic feet at 70 degrees F, 29.29 in. Hg.

bstandard conditions at 70 degrees F, 29,29 in. Hg.

Cpry  standard cubic feet per minute at 70 degrees F, 29.29 in. Hg.

dNot possible to use a nozzle due to small port opening.
I.D. of probe to be 12 mm or 0.472 inches.

©Based on air

fobserved interference while conducting analysis

-

-

Assumed
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TABLE A-15, EXAMPLE CALCULATIONS

Nodulizing Kiln Spray Chamber Inlet - Run 2 - Particulate

1. Volume of dryBgas sampled at standard conditions - 70°F,

29.92" Hg, ft”.

17.71 X V P, + P
m

B m
13.6 0.48
v _ _ 17.71 x 25.798 (30.23 + ENG
Mstd (93 + 460)
(T, *+ 460) = 25.006 DSCF
2. Volume of water vapor at 70°F & 29.92" Hg, Ft.3
v - 0.0474 XV = 0.0474 x 119 = 5.636 Ft.>
wgas W
3. % moisture in stack gas
100 X Vo 100 % 5.636 __ _ 15 4
M = gas = 325,006 + 5.636 y
Vm + Vw
std gas
4. Mole fraction of dry gas
M, = 100 - 84 _ 100 - 18.4  _
d g0 100 0.816
5. Average molecular weight of dry stack gas
MW g o= (3C0, X _44) + (80, x _32) + { (3N, +8CO x _28)] +
00 00 100

(18.27 X .44) + (6.47 x .32) + [(73.26 + 2.0) x _28]= 31.2

100




A eas e

lo.

Molecular welight of stack gas

MW=MW X M

a a + 18 (1 - M

3’

Stack velocity @ stack conditions, fpm

: 1/2
_ ' 1 =
v, = 5128.8C x\V ap x (T, 460)&%—3;3r%§
_ S 1/2
5128.8 (.85)V 1.15 (682 + 460) 1 = 5440
20.16 % 28.76
Stack gas volume @ standard conditions, SCFM
) 0.123 X V_ X A_ X My X P_
Q = =
5
(TS + 460)
0.123 x 5440 x 1486 x .816 x 29.16 _
682 + 460 - 20'70_0
Per cent isokinetic
1032 X (T + 460) X V_
$1 = - std _ _ 1032(682+460)25.006 ~108%
5 E240x60%209.16%.816x(.1875)2
Ve X T, X P X Mg X (D)

Particulate - probe, cyclone, & filter, gr/SCF

_ M. 1054.6 _
C,, = 0.0154 X £ = 0.0154 x 5z—p2 = 0.650

Vm std

= 31.2 x .816 + 18 (1-.8le6e) = 2B.76
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11.

12.

13.

14.

15,

Particulate total, gr/SCFP

- M _ 1196.7 _
Cao = 0.01543 X vE = 0.01543 x 3T 00€ 0.738
Msta
Particulate - probe, cyélone & filter,
gr/CF at stack conditions
17.71 X Can X PS X My
c = _ 17.71 x 0.650 x 29.16 x
at 682 + 460

(TS + 460)

0.240

Particulate - total, gr/CF @ stack conditions

17.71 X ¢ XP_XM
ao s

d '
Cau = = 17.71 x 0.738 x 29.1l6 x .816
: 682 + 460
(TS + 460)

Particulate - probe, cyclone, & filter, 1lb/hr.

= = 0.00 0.65 20,700 = 115
Cow 0.00857 X Can X Qg 0 857 x 0 x 0
Particulate - total, lb/hr.
Cax = 0.00857 X CaO X Qs = 0.00857 x 0.738 x 20,700 = 131

0.272
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GASEQOUS RESULTS

APPENDIX .B

The results of the testing for sulfur dioxide are presented
in the following tables.

TABLE B-1. SULFUR DIOXIDE EMISSION DATA SUMMARY
NODULIZING KILN SCRUBBER SPRAY CHAMBER INLET

(Barium Perchlorate Method)

WEIGHTED
RUN NO. 1 2 3 AVERAGE
Date 7-18-72 7-20-72 7-20-72
Sampling Time 11:45 14:00 15:45
12:20 14:30 16:15
mg SO, 337.6 269.0 176.7 261.1
T -Average Gas Meter
Temperature, °F 91 92 30 %1
Pb-Barometric Pressure,
"Hg 30.15 30.15 30,15 30.15
V_-Volume of Dry Gas i
Sampled @ Meter 2oelis
Conditions, Ft. 1.820 1,758 3.070 g
ppm SO, by Volume 2,540 2,100 787 1,614
1b/SCF 4.20 3.48 1.30 2.67




{Barium Perchlorate Method)

1
TABLE B-2. SULFUR DIOXIDE EMISSION DATA SUMMARY
NODULIZING KILN SCRUBBER SPRAY CHAMBER OUTLET

I WEIGHTED
’ RUN NO. 1 2 3 AVERAGE
' Date 7-19-72  7-20-72  7-20-72
I Sampling Time 11:25 13:50 15:30
' 12:50 15:15 17:00
|
mg 802 27.0 40.5 50.0 39.2
T -Average Gas Meter .
Temperature, °F 93 93 90 92
Pb—Barometric Pressure,
"Hg 30.15 30.15 30.15 30.15
V_=-Volume of Dry Gas PR
Sampled €@ Meter 2.790
Conditions, Ft. 2.572 2,648 1.649 6857
pPpm 802 by Volume 144 210 415 235
1b/SCF 2.38 3.48 6.87 3.88

RS :_."
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APPENDIX C

ORIGINAL FIELD DATA
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APPENDIX C-1
SLAG TAPPING OPERATION

Three Inlet and Three putlet Tests
for Fluoride and on5
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3 Inlet tests for Fluorides and P.0

APPENDIX C-2

NODULIZING KILN SPRAY CHAMBER INLET AND OUTLET

275
6 Outlet tests for Fluorides and P205

3 Inlet tests for Particulate
3 Outlet tests for Particulate

2 Velocity traverses for Dilutien Air
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l 513/771-4330

LAEBORATORY DATA

I""‘P "‘j(l" '}-,H*\"K‘_, %3 (O J-q ! . ,‘[/"). )
weL TR MY, PLANT <STAUFT o CcWuEwlsay
' Wat ¢ Wash M3 -cvr - T56 () . TARPOWD \’z-.?il.u.'r_'.')
At edon e UWasl 93 ~cze- = 750 ' TEST NO. N —A-K
" - TAR PO SCRINGS, Fla.
LOCATION s nmo—c = -
" DATE I guw& (90
' SITE LN SCRURBREE. I WLET
L‘%X %f,
l WEIGHT OF PARTICULATE COLLECTED, M
CONFAINER/FILTER : grams
_ NUMBER : =
l vhey M, | FINAL WEIGHT TARE WEIGHT | WEIGHT GAIN
T -5 6 J2-349 |
. i -
| | '
' TOTAL i ' | — *.
1 { b i
ARTE " FiLrERL 72-351 USED AU goeTiveE ClEM VIV - FII o
l ‘ FILTER DRYING PROCEDURE
l VYOLUME OF
CONDENSATE COLLECTED V
- IMPINGER SILICA GEL
VOLUME, WEIGHT
. b ml g
. ¥ .
] d FINAL ‘.7/ 3 O G -7 0 G
! s
l INITIAL : __-:;'00 : : D/{:;, q) i
LIQUID COLLECTED | 1320 1 12. %
. gg TOTAL VOLUME COLLECTED | ;254 ;2 g = |ru2. § 9 =/ ¢md |
l .- ' Equivalent condensate volume: Vw = 0.0474 x Vc = 0.0474 x |42, ¢
’ c

AT = scf
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‘Plant

PERCENT ISOKINETIC DETERMINATION

SrAvETER Cpenarchie (o AN

Run Numbér 2 —A- i
{

Location /\/ODL)L.J'Z/

Date I4 Joroe 7L Time 100Q0Q = (6 0O

Operaﬁbr L r-leADowS

NG KA :ﬁfﬁZLJEMBEQQ__Jgklclfﬁr_

I. Pitot Velocity:

- (8o4 fpm x-é%'-= 3.4 Zvs

From Velocity Traverse Sheet

II. Percent Moisture
(Wt. in grams of moisture collected + grain wt.

ipecrease in silica gel) X .0474 = sci

( geZby WL.H ) x 0474 = 6171 sct

£ ~f mnisture % 100

= AN

% molisture = = .
SCcf Of molsture + Meter su¢u

( 677 ) _ -
(6a1) + (J2g.54 ) x 100 = |4.2_ % mMOisture

I1I. Percent Isokinetic |
) Vv
= e Cerure i _m LT . m
(l.ou:)[(0.00267)(Total Moisture 1n mls.)+Tm \Pbar+£5 6>h T

0 x Vs x P_ X An
3% 28 g e
Y=y E oo
- (l.667)[(,~00267)(t+l,&+ T%;j?)‘ (o0 + T ‘5]‘3{( w9
( ¢o ) ( u3. g4 ( 29.3¢ ) (.09

- 9718 s

where: X .
| o Poreent of isokidetie tamplin.
Lom

vy, = Total velume of b el I Lipingers

and gilica ol {fee P 83, ml.
Hp 0w ONSILY of water, T e Ak
o ldend vas ennmiant, RN T I P TS £,
Loa

e I
¢ owrbiht of water, 13 o3 ol

Nenvvul
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JEoanelsd femperaiure

IRt

pe ot samplhing site, snlies
Aoartess Ve orilive =
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IVH? '\‘J{r- 5c1 4\51‘)‘.‘[
UJaf{r Wbt

: PLANT STAUFFER CrnamCAl
TL— c7e- ~155(3)
TEST NO. 2 ~po i
¥ ( y E,pg:u ’"’En"c-s F/—";.
Bechme Wash N3 - - 969 LOCAT TON —pmie s poans o e
DATE /4 Jurve 72
i SITE vt SCIUBRBER U7 LET
Fox 73

ATKINSON SQUARE
OHIC 45246
S13/771-4330C

LABORATORY DATA

C.“n‘l{nJ‘h¢'r '!\JO,

WEIGHT OF PARTICULATE COLLECTED, M

CONTAINER/FILTER | grams
NUMBER : |
| FINAL WEIGHT [ﬁTARE WETZUT | WEIGHT GAIN
1A-397_] | ‘
:
- ! —
!
TOTAL ' ! | — !
i st J
FILTER DRYING PROCEDURE
VOLUME OF
CONDENSATE COLLECTED, V_
IMPINGER SILICA GEL
VOLUME, WEIGHT
ml g
FINAL 457 (S8, 8 -=
INITIAL | 2/ ELL L
E . T
LIQUID COLLECTED !
re ECTED - /87 12, o~ '
TOTAL VOLUME COLLECTED | 57 4 |3 7 169,29 =193 '
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FILTER DRYING PROCEDURE
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VOLUME OF
CONDENSATE COLLECTED, V_
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LIQUID COLLECTED | ) 70 *, I g
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PERCENT ISOKINETIC DETERMINATION

vant Sraveme Creng cqe Congoirvs = [4RPoA

~Run Numper Z
—

Location 4/& qéfz/r},y XL Soray 7Z-u/c.)-” Tl
~ 18 G A et
Date /8 72-Time _ [ememmen (S - 1615

Operator ﬁgan Yd Mea c/ac_,u.? S

I. Pitot Velocity:

= éZ?? fpm x-6—-]; = /0 2 LS Eps

From Velocity Traverse Sheet =

II. Percent Moisture

(We. in grams of moisture collected + grain wt.

increase in silica gel) x .0474 = scf ) '
T, o~ 425¢¢mn2.149r- cvcygrq9</woaéﬂn4

( ﬂé§?53i§_fw') x .0474 = #LFE scf | A0 5S

. SCr O MOolsius .-
$ moisture = = S Eui S : — X 100
scf of molsture + meter SCr
g z e
e :7 —— .
x 100 = 2= % moisture

( A==
(o= + (it

III. Percent Isokinetic
v
= (1.667) ((0.00267) (Total Moisture in mls.)+m— [P .+ \x T
1 \ axr 4 =3
m 13.0
P -
Gszx SXAn-z_.j?’.aé .7
R P

48 (3393) - ? 55
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SUITE 8 -«
CINCINNATI. OCHIO 452486

ATKINSON SQUARE -

'- Roy = 2
' WEIGHT OF PARTICULATE COLLECTED, M_
) CONTAINER/FILTER ! grams
I‘ NUMBER ! .
| FINAL WEIGHT | TARE WEIGHT } WEIGHT GAIN
l 22 oox - [
: | {
} l ! [
" | |
- roTaL | A f
' s i
" - FILTER DRYING PROCEDURE
' VOLUME OF
o CONDENSATE COLLECTED, V.
l* L IMPINGER SILICA GEL
- VOLUME, WEIGHT
I ml g
' FINAL 575 md 2/5. |
’ - .l
' : |
4 INITIAL . 3001 200 4 |
. ! ‘ 4 i
' P LIQUID COLLECTED 275 <] |
Y TOTAL VOLUME COLLECTED | 290/ g = ml }'
. Equivalent condensate volume: V= 0.0474 x Vc = 0.0474 x
C

513/771-4330

LABORATORY
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r 3 0K
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LOCATION 7520/ \5:—"/?./& )

DATE /8 0, b

J,
SITE OvF/e T 1141«/
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DCo-ENVIRONMENTAL

SUITE 8 + ATKINSON SQUARE

- 'E':%W‘ .

CINCINNATI,

OHIO 45246

513 /771-43230

LABCRATORY DATA

P‘LANT ;\J_F{Jt.-g<e("-—7?’rﬁgn/ S_:Q[‘M’J}
TEST NO. 73 C K

LOCATION /427N =P Al G5

DATE /8§ QA,%L 22
0
SITE QUTLET - Kje v

BOY = |
WEIGHT,OF PARTICULATE CCLLECTED, Mn
CONTAINER/FILTER grams
NUMBER

| FINAL WEIGHT ,[ TARE WEIGHT WEIGHT GAIN

72 & T

L. | i
L I !
. i i .
i [ g :
TOTAL ft:::::><::::::} — !
FILTER DRYING PROCEDURE
VOLUME OF
CONDENSATE COLLECTED, V_
IMPINGER SILICA GEL
VOLUME, WEIGHT
ml g
FINAL -'7‘——":7’—5:5:7:1005_1
350,40 S
INITIAL | 200 mL 200 (T
Y] i
LIQUID COLLECTED | S o] A |
TCTAL VOLUME COLLECTED | SL.<S g = ml |
Equivalent condensate volume: V_ = 0.0474 x Vc = 0.0474 x
c

NG, 8 = 2,/ scz
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT STAUr&p (hen,gnl - Tappow Sop.yes -
DATE A 7a / ' )
SAMPLING LOCATION Medvintfiva '
"INSIDE OF FAR %ALL TO /

Ty T

Kila Spray Towesp Curict

. QUTSIDE OF NIPPLE. (DISTANCE A) aze "
INSIDE OF NEAR WALL TO .
OUTSIDE OF NIPPLE. (DISTANCE B) ¢ _
STACK 1.D.. (DISTANCE A - DISTANCE B s 2
NEAREST UPSTREAM DISTURBANCE soareric’ = ol e
NEAREST DOWNSTREAM DISTURBANCE = :
CALCULATOR__ 2 A2 SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION :
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1.8 INCH) DISTANCE B (SUM OF COLUNNS 4 & 5)
{ L Pog T 2.1 G 9./ '!
A 226 6.9 f C 0.9
3 e [ /.7 T 17,7
L/ JL e ] . Ja-
5 .82 2.7 Q7.7
¢ s dR : { -y 32, 7
7 L2 T aa. 7 38 ?
g iy b 3%.7 Yo, T
7 1 71 & 503 R
. R
/0 L1177 ga.a <R A
t L2206 59.9 65 .9
(2 L 148 | G Q.Y Y
/3 L 276 ‘ 28 S5 T 4T
14 L 3va ge,.7 o 76 7
145 - ya-K B 1 JiS S
1o , 59 [ &5t 7 jea- 7
17 -1 L7457 jof
/3 78y  Se. 7T 92,7
19 72 /56 . 8 Y L
. 2¢ 7 7Y | 2065, 3 /.3
g 2 .34 3 ? /2.0 9,720
f_f a2 83 7 | 2,9, ¢ 295 9
33 5 Y l N6 K 2328
oy °7¢ 4 23373 ‘ | 214 3
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TRAVERSE POINT LOCATION FOR -CIRCULAR DUCTS

PLANT Sr‘“V'g§9r~ CAcm;CA" TPP?;‘M spf"a.'#a_j

DATE __2¢ Ju ws 72 /

SAMPLING LOCATION Aodeletiws < fu =Sp Loy Toucg Grle
iNSIDE OF FAR WALL TO 7

OUTSIDE OF NIPPLE. (DISTANCE A)__2 7/ 2 7
INSIDE OF NEAR WALL TO .,
OUTSIDE OF NIPPLE, (DISTANCE B) ¢
Des. 2

STACK I.D., (DISTANCE A - DISTANCE B}
NEAREST UPSTREAN DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE

SCHEMATIC OF SANPLING LOCATION

CALCULATOR £az
' TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE CF HiPPLE
NUMBER OF STACK 1.D. STACK ).D. (TO NEAREST 1, 2 INCH) DISTANCE B (SUM OF COLLINS 4 & 5)
.- a5 YA 265, 2338, ¢ c QXY i
~ 26 ¢/ l Y3, S | 2y 7.
' 27 L7349 f 2ug, R f J5Y g
" ae 9e, | 0253 5 / 252
" 1 / ‘ -
l[ 2 X4 24 ! 259 3 / 2643
{
30 722 N D L3, ’ 249, !
'is
t B
' ¥
i
] 2#_;
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r’:lDCZC: ENVIRONMENTAL

SUITE 8 « ATKINSON SQUARE

A 0

R -

2

CINCINNATI, OHIC 452486

S513/771-4330

LABORATORY DATA

PLANT yaureer-1ARPON

TEST NO.

| - Thaocueh =

AARTON  SPRAWGS , FLA.
LOCATION tmi S TEn Bl — b=

DATE _20 MLL.!—% \97>
. SITE N S(RUBEER  IMLET
gox — |
WEIGHT OF PARTICULATE COLLECTED, M
CONTAINER/FILTER grams
NUMBER :
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
E==r= i
72-41]
e s 8 S
TOTAL ! T

FILTER DRYING PROCEDURE

VOLUME OF
CONDENSATE COLLECTED, V,
IMPINGER SILICA GEL
VOLUME, WEIGHT
ml g
v
FINAL 268 2"; g {;L
INITIAL | Foo 47 &
LIQUID COLLECTED | 10 4.0
)
TOTAL VOLUME COLLECTED JANEN g =/22ml
Equivalent condensate volume: V= 0.0474 x Vo = 0.0474 x /22

/2) = 578

scf
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PERCENT ISOKINETIC DETERMINATION

Plant Sravemme  CpenicAc (owgpany - 7~

Run Number £ — /N

Location "/ 4R /A Af See G s | FLog DA

pate 2 o Juob, 1972 Tine 2185 — 172
J .

Operator = ME:"&DCJLA.JS’

I. Pitot Velocity:

From Velocity Traverse Sheet = E;OC?f' fpm Xg% = 2%3”?21fps

II. Percent Moisture

(Wt. in grams of moisture collected + grain wt.
increase in silica gel) x .0474 = scf

( (21 ) x .0474 = & 7£ scf

scf of moisture < 100
scf of moisture + meter sci

( 57
(595) + (2254 )

% molsture =

x 100 =¢3?),ZO% moisture

III. Percent Isokinetic

A/
= (1.667) [(0.00267) (Total Moisture in mls.)+z= (P, +hH }x T
m 13.6
, I 625
0 % VS X Ps X An hjﬂ—J

3125 (;?—3:7) 3(}.;‘3" :;‘...

_ {1.667)[(.00267) (12Z2)+ (&) (3045 + 13.6)k( 11Z5g )
- 550 —

( €0 ) ( §347) Cog,s ) LooaFe)

= J04.4 ¢

Y '-.:i\"-"? "'.‘-‘. . -|.'

where:
Foz Pereent of jeakinel e sompling,
Vo, =Totat volume of liuid eoslectmd dn lmpingers
el siliea pel (Ree Fip, 5 33, ml,
Pl 0= ] Imsity ul water, 1ol
1= leab eas eanstan, 2053 Inehes Tig-col [0
i - HL
Mirgn = Motesetiag welpht of water, 15 I AL -male,
e thronelothe dey sas nwles
Lo L
' ryopes et temperature
R M T

i
wessipee il fonpling site, nchies

ton artess 1he grifice e
Tai,
stk gas temiperature S

. a%’m ‘

1.
< time, mbi,

'R T N v I - T aam
. ¢

rure, focehies 15,
worrrle, 3ay 01,
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PEDCo-ENVIRONMENTAL
SUITE 8 - ATKINSON SQUARE
CINCINNATI, OHIO 45246
513/771-4330

LABORATORY DATA

PLANT STAvEFED CHemdll,
TEST NO. 1~ Faoticuvr A=
LOCATION Jagped Sop/NGS

DATE 4@* o N>

7 oot lod -
, stTE  Kilw Sev o by e
Box + 3 —
WEIGHT OF PARTICULATE COLLECTED, M_
CONTAINER/FILTER grams
NUMBER _
IIFINAL WEIGHT TARE WEIGHT WEIGHT GAIN
YHG
7 . o
l
TOTAL | T

FILTER DRYING PROCEDURE

N

-

‘ VOLUME OF
l CONDENSATE COLLECTED, V
. IMPINGER SILICA GEL
l - VOLUME, WEIGHT
C ml 9
Lo -
g:
1 Fr ros 284 ¢
l INITIAL | 200 D?éf-7! O
LIQUID COLLECTED 505 37 é
)]
I _ TOTAL VOLUME COLLECTED ; 547 6 | g = ml I
3 * = .
. gg Equivalent condensate volume: V= 0.0474 x V_ = 0.0474 x
c

';4'26 = a?57 scf
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PEDCo-ENVIRONMENTAL
.' SUITE 8 . ATKINSON SQUARE
CINCINNATI!, OHIO 45246

5123 /771-4330

LABORATORY DATA

TEST NO. T - PALTC G BT

LOCATION AR SPRIVAGY CTUR .,

DATE 21 Juww 1T

SITE dun SCRuBRET TWLET

WEIGHT OF PARTICULATE COLLECTED, Mn

. PLANT <tipucrer.

CONTAINER/FILTER grams
NUMBER .
FINAL WEIGHT | TARE WEIGHT | WEIGHT GAIN
A [
| oraL ) T
FILTER DRYING PROCEDURE
i
VOLUME OF
CONDENSATE COLLECTED, V.
A IMPTNGER SILICA GEL
l VOLUME, WEIGHT
S . ml g
AR ‘;f':
In | 10 238, Gw ens
T i )
| INITIAL . 20¢ 0200 wons
' LIQUID COLLECTED | / 05/ 26
i .
l TOTAL VOLUME COLLECTED | X g = ml
S l * ;

Equivalent condensate volume: Vw = 0.0474 x Vc = 00,0474 x

J c
l ' i1%.9 = K, (04 scf
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EDCo-ENVIRONMENTAL.
SUITE B8 + ATKINSCON SQUARE
CINCINNATI, OHIO 45246
513/771-4330

LABORATORY DATA

PLANT STaufle, - Toernd Spp o §s

TEST NO. Jest = D f,z,ei{c»/&z‘e

LOCATION 75»;;”fuﬂ‘f?°/%’kf7:;
pate ol July 74

SITE K, /o Sc evoser OL7/p 7
ﬁOx & 3
WEIGHT OF PARTICULATE COLLECTED, M_
CONTAINER/FILTER grams
NUMBER .
| FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
, >89 Y«
L e = FF S
W= r il —
TOTAL , =
FILTER DRYING PROCEDURE
VOLUME OF
CONDENSATE COLLECTED, V_
IMPTNGER SILICA GEL
- VOLUME, WEIGHT
E ml g9
-‘ FINAL Qé/_g : 2, 8/.'_6
I a
NITIAL 20n ArsE 3
LIQUID COLLECTED 43 25 7
1
TOTAL VOLUME COLLECTED ; g = ml

j T

- Equivalent condensate volume:

V., = 0.0474 x V_ = 0.0474 x
v, c

67"&"7 = _33J./7 scf
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"EDCo-ENVIRONMENTAL
SUITE 8 + ATKINSON SQUARE
CINCINNATI, OHIO 45246
513/771-4330

- -r -

LABORATORY DATA

PLANT STAuFFE el

TEST NO, 5

LOCATION a7 SPRwG S, FLiF

DATE e Tl 7T

SITE wiet) SCitwppe? ISl CT

WEIGHT OF PARTICULATE COLLECTED, M
CONTAINER/FILTER grams n
_ NUMBER .
" | FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
73- 973 i
]
]
TOTAL | T —

FILTER DRYING PROCEDURE

core 4}

_ )

PROBE BROKEN DUR W (~ CLENIUI-UP,

SN PLE BARE @i cauecsdJTs  of

VIR(ES  OF GLAS
BuoGe pProdE !

\

- VOLUME OF
' : CONDENSATE COLLECTED, V_
. IMPINGER SILICA GEL
' VOLUME, WEIGHT
ey ml g
i
ot
l FINAL or 200 )
. o
. INITIAL i ot ;JL/‘].@, Wy enp
| LIQUID COLLECTED 102w 3.5
T
TOTAL VOLUME COLLECTED | ) 15,5 g = //{$ml

i -

r

Equivalent condensate volume:

= 0.0474 x Vc = 0.0474 x

) US55 = _547 set
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EDCo-ENVIRONMENTAL
ATKINSON SQUARE
OHIO 45246

i

-'--P -

~GEm N N W D G e R O N W e
e e -

P (O )
-,I.‘,"f‘; HE i

SUITE B -
CINCINNATI,

s

513/771-4330

LABORATORY DATA

PLANT

SHau§5 e n

TEST NO.

3-Papticviate

LOCATION JAgso v Sor.v o8
Ja’s y ]

DATE 2/ ~Ju/\
/

7

C

Sf5E§4€/ =.o;%;4%?/8cf

SITE Serybber 0o 1/t~ K Jv
Box # 2=
WEIGHT OF PARTICULATE COLLECTED, M_
CONTAINER/FILTER grams
NUMBER -
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
7ol 44,
TORN L 72"_ p”) ‘,;_‘5_
SIEE T\~ &Y
TOTAL R
FILTER DRYING PROCEDURE
VOLUME OF
CONDENSATE COLLECTED, V_
IMPTNGER SILICA GEL
VOLUME, WEIGHT
ml g
FINAL 763 DT,
T
INITIAL | A o0 Aot ,7,
LIQUID COLLECTED S0% <y
] L
TOTAL VOLUME COLLECTED 55%. § = ¢sh fml
Equivalent condensate volume: V= 0.0474 x V_ = 0.0474 x pe=—
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APPENDIX C-3

802 TESTS ON NODULIZING KILN SPRAY

CHAMBER INLET AND OUTLET

3 Inlet

3 Outlet-
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PEDCo-ENVIRONMENTAL SPECIALISTS, INC,

GAS SAMPLING FIELD DATA

SO

Material Sampled for
Date- /9 Jviry J97
Plant S T7AFEFEL ’l.'ocation

Bar. Pressure

"Hg Comments:

=7 JFRPON

Y274 JNVELET

| —

D
L
X

(____-——-—'—"Z

Ambient Temp. ~ FU of
Run Ho. /
Power Stat Setting
Filter Used: Yes__ No__
" Qperator  F~-/7).
CLOCK _ 3 FLOW METER METER TEMPERATURE
TIME METER (Ft.S) SETTING
I EA YA 12 ~ /o 6 L foon 7/
L 5V 3/ 980 g5
[SE - 32,09/ g 5
12w 22.43/ 7/
e 32,43/ 7.5
1210 32,69/ 7/
12057 32.9¢0 g/
;2. 20 23,2860 g/
BOmm) SHmMOLE
/ Impingers with /5 ml of /SUrWolre
2_ Impingers with /S2a ml of 3 D Ao O

Total number of Impingers
Sample Bottle No.
Impinger Bucket No.

Meter Box No.

7

S pIINVGS
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PEDCo-ENVIRONMENTAL SPECIALISTS, INC.

GAS SAMPLING FIELD DATA

Material Sampled for 902
pate /T Qut, /572
. sV

Plant S 7AvFASER 'L'ocation TRRPoN S PRIVES

Bar. Pressure . "Hg Comments: e
Ambient Temp. §5~  of Krew  ScRusBER 00TLET
Run No. /

Power Stat Setting

Filter Used: Yes No

| Operator R4

CLOCK 3 FLOW METER METER TLMPERATURE |
TINE METER (Ft.”) SETTING “F s
10257 9,824 122 2 foram g2
.40 50.%07 g L
H'SE| 45/ 360 _ 99
12220 &/ 957 g 4
j2' 59 52,396 _ 79
JC0mw
SHmFLe
/  Impingers with /5~ ml of ]50P% orye,

2 Impingers with /5 . ml of BYolfa Ovo

Total number of Impingers ~/ (¢ é’-’j‘)
Sample Bottle No.

Impinger Bucket No.

Meter Box No.




PEDCO-ENVIRONMENTAL SPECIALISTS, INC.

GAS_SAMPLING FIELD DATA

Material Sampled for SO~

Date 2 O Juvey /67

P]an.t STRUFER ‘Location THRLON S oI 65
Bar;. Pressure 30, /5~ “Hg  Comments: Ko fML&ET
Ambient Temp. .~ 70 op

Run Ro. -

Power Stat Setting

———

Filter Used: Yes Ng

' Operator
| CEEEK 3 FLOW METER METER TEMPERATURE
TIME METER (Ft.”) SETTING
Ly po ] -
;5’ .3<%(jUD ?0,~§’

e 3.5 73 7/
20 39,985 : 73 s
25 | 3Bs /65 7.5
5O 35T IIE g5

/ Impingers with /,(_ ml of /S50FC0F Y

2_  Impingers with_ 5 ¢« _ml of 3% /% o

RO A
T TR

Total number of Impingers

Sample Bottle No.

Impinger Bucket No.

Meter Box No.
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GAS SAMPLING FIELD DATA

SO

Material Sampled for

Date R O- TULY 197 %
S7THRIC7 Location

Piant

Bar. Pressure

Ambient Temp. 70 °F
Run No. -

-bower Stat Setting

Filter Used: Yes_ No_.*

Operator £ /%

32./5 g Comments:

< p D M
Ppent (U TC LT

CLOEK 3 FLOW METER METER TEMPERATURE
TIME METER (Ft.”) SETTING
b 520107 2=
s:.74 g7
54,40 77
RS g &
315 555 g5
\
26y
/ Impingers with JE  mlof [/ E.
=2 Impingers with AL myof T M D

Total number of Impingers

‘Sample Bottle No.

Impinger Bucket No.

Meter Box No.
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GAS SAMPLING FIELD DATA

Power Stat Setting

Filter Used: Yes No

Material Sampled for S02

Date 20 JULY j@7v

Plant _ Sopv/Ar£ER Location 7R P v~ SPRINGS
Bar. Pressure 20. /5 qui Comments: A/eY /WMELET

Ambient Temp. | ~ Y5  eof

Run No. e

Operator
340- 9,5
G=OCK 3 FLOW METER METER TEMPERATURE
TIME METER (Ft.”) SETTING
Poer _ ‘
0 38115 ~ 2 4 fioens. 70 7/
‘”/_ s <3780 ’ ZE
N s 939,85 &4 g7
Fo Tl
30 3.67
~Impingers with /5 mlof /So/WofYe
Impingers with /5 o, ml of 3D O
Total number of Impingers 4 {ﬁ/f/f;; \
Sample Bottie No.
Impinger Bucket No.
Meter Box No.
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PLolO-LiVIRONMENTAL SPECLALLISTS, 1INC.

GAS SAMPLING FIELD DATA

Material Sampled for S D2

Date KO Jury /7772

.\"-1,‘\.“!('}5

L AR T Sl

Plant __ S 7#H4 7 L7207 Location
Bar. Pressure 30, /.57 ."Hq" Comments :
Ambient Temp. 70 °F

Run No. ) |

| ~—

Power Stat Setting

Filter Used: Yes Ng 7

Operator £ 5 #

ovTiE ]

CLOCK 3 FLOW METER METER TEMPELRATURL
TIME METER {Ft.~) SETTING
220 o8 0855 gé
~45.7) 3 g7
L8, 7o Z
57,952 7<
579249 .
/ Impingers with =3 ml of / S

N\

Impingers with mi of

Total number of Impingers

Sample Bottie No.

Impinger Bucket No.

Meter Box No.
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APPENDIX C-4

AIR RETURN LINE - 3 TESTS FOR FLUORIDES AND P

CO LINE - 1 TEST FOR FLUORIDES AND P205
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PEDCo-ENVIRONMENTAL
SUITE 8 + ATKINSON SQUARE
CINCINNATI, OHIO 45246

513 /771-4330

M .

- .

LABORATORY DATA

PLANT ¢qypuep e CWEMICH

TEST NO.

LOCATION Tag ?oud

DATE

| —CcoO

P e S

s Tuues L

SITE

Co

LM TEST

WEIGHT OF PARTICULATE COLLECTED, M_
CONTAINER/FILTER grams
NUMBER :
- | FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
TOTAL T

FILTER DRYING PROCEDURE

2.08 s [}
, Meshue - oo QLB= 9.0 /o
omstuae (9‘1, 152

VOLUME OF
CONDENSATE COLLECTED, V_
IMPINGER SILICA GEL
- VOLUME, WEIGHT
ml g
! -’ FINAL 526 - L§3. 4
- 1
INITIAL ﬁ 500 Lv. &
LIQUID COLLECTED | 20 L8
I
_ TOTAL VOLUME COLLECTED | 98 4 6.8 3. 9 =3q.gml J
# :
g!s Equivalent condensate volume: V’w = 0.0474 x Vc = 0.0474 x 34.,H
Cc

\

scf
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APPENDIX D

SAMPLING PROCEDURES
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DETERMINATION OF PARTICULATE EMISSIONS FROM STATIONARY SOURCES

INTRODUCTION

The following method was used in this test program.

Sampling and analytical procedures followed those described

in the Federal Register%

SAMPLING APPARATUS
The particulate sampling train in the procedure used
in these tests met design specifications established by the

EPA. The following equipment was used.

Nozzle - Stainless steel (316) with sharp, tapered leading

edge.

Probe - Pyrex glass with a heating system capable of maintaining
a minimum gas temperature of 250°F at the exit end during

sampling and prevent condensation from occurring.

Pitot Tube - Type S attached to probe to monitor stack gas

velocity.

Filter Holder and Filter - A Pyrex glass filter holder with a

‘heating system capable of maintaining minimum temperature of

225°F was used. A 3" diameter fiberglass filter (MSA 1106BH)

was used in all tests.

1 Federal Register, Vol. 36, No. 247, Part II - Thursday,
Dec. 23, 1971.
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Impingers - Four impingers connected in series with glass
ball joints were used. The first, third, and fourth impingers
were of the Greenburg-Smith design, modified by replacing

the tip with a 1/2 inch I.D. glass tube extending to 1/2

~inch from the bottom of the flask. The second impinger was

of the Greenburg-Smith design with a standard tip. The

impingers were contained in an ice-water bath.

Metering System - Vacuum gauge, leak-free pump, thermometers

capable of measuring temperature to within 5°F, dry gas meter
with 2% accuracy, and related equipment, were used to maintain

an isokinetic sampling rate and to determine sample volume.

Barometer - An aneroid barometer was used to measure atmospheric

preésures to within 0.01 inches Hg.

SAMPLING PROCEDURE

After selecting tHe sampling site and the number of
traverse points, the stack pressure, temperature, moisture,
and range of velocity head were measured according to procedures

described in Methods 1, 2, and 4 of the Federal Register

(December 23, 1971).

Approximately 200 grams of silica gel were ‘weighed in a
sealed impinger prior to each test. Glass fiber filters (3"

diameter) were desiccated for at least 24 hours and weighed
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to the nearest 0.1 mg. One-hundred ml. of distilled water was
placed in each of the first two impingers; the third impinger
was initially empty; and the impinger containing the silica gel

was placed next in series. The train was set up as shown in

_Figure D-1. The sampling train was leak checked at the sampling

site by plugging the inlet to the filter holder and pulling a
15 in. Hg vacuum. Leakage rates of less than 0.02 cfm at a
vacuum of 15 in. Hg were recorded in all cases. The probe
assembly was then attached and crushed ice was placed around
the impingers. More ice was added during the run to keep the
temperature of the gases leaving the last impinger at approxi-

mately 70°F.

~During sampling, pertinent sampling data were recorded
at each sampling point and when significant changes in gas

flow conditions reqguired additional adjustments in fliow rate.

_ Isokinetic sampling rates were set throughout the sampling

period with the aid of a nomograph.

SAMPLE RECOVERY PROCEDURE

The sampling train was moved carefully from the test

site to the cleanup area at the plant. Samples of the

acetone and water used in the sample recovery were taken

for use as blanks. The sample fractions were recovered as

follows:
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Container No. 1 - The filter was removed from its
holder and placed in a petri dish and sealed.

Container No. 2 - Loose particulate and acetone
washings from all sample-exposed surface prior to
the filter were placed in a glass jar and sealed.

Container No. 3 - The condensate from the first
three Greenburg-Smith impingers was measured with-
in + 1 ml. and placed into a glass jar. Water
rinsings from the back half of the filter holder,
the fritted glass support, all connectors, and

the first three Greenburg-Smith impingers were
placed in this container and the container sealed
with tape.

Container No. 4 - Acetone rinsings from the

back half of the filter holder, the fritted

glass support, all connectors, and the first
three Greenburg-Smith impingers were placed

in this container and sealed.

The silica gel from the fourth impinger was weighed

and recorded. The used silica gel was discarded.

ANALYTICAL PROCEDURES

The following procedures were used and followed the

methods described in the Federal Register of August 17,
1

1971.

Container No. 1 - The filter and any loose
particulate matter from this sample container
was placed into tared glass weighing dish,
desiccated to a constant weight and weighed
to the nearest 0.1 mg.

1. Federal Register August 17, 1971, Vol. 36, No. 159
Part II,
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Container No. 2 - The acetone washings were
transferred to a tared beaker and evaporated

to dryness at ambient temperature and pressure;
desiccated to a constant weight; and weighed to
the nearest 0.1 mg.

Container No. 3 - Organic matter from the impinger
solution was extracted with three 25 ml. portions
each of ethyl ether and chloroform. The extracts
were combined into a tared beaker; evaporated
until no solvent remained at about 70°F. The
sample was then desiccated to a constant weight
and weighed to the nearest 0.1 mg. The remaining
water was evaporated by boiling in a tared beaker,
and the residue weighed.

Container No. 4 - The acetone washings from the
back half of the filter holder, fritted support,
connectors and first three Greenburg-Smith
impingers were transferred to a tared beaker, and
evaporated to dryness at ambient temperature and
pressure. The sample was then desiccated to a
constant weight and weighed to the nearest 0.1 mg.

The total particulate weight was obtaiped by totaling
the weights of the individual sample components. The front
half of the sample consisted only of the filter and probe
washings. All liquid fractions were corrected for acetone

and distilled water blank values.
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DETERMINATION OF FLUORIDES AND P205

INTRODUCTION

The following method was used in this test program to

measure total fluorides and total phosphorus compounds.

SAMPLING APPARATUS
The sampling train used in these tests met specifications

established by the EPA and consisted of the following components:
Nozzle - Stainless steel (316) with sharp, tapered leading edge.

Probe - Pryex glass. No heating of the probe was done in the
tests. A TeflonR flexible tube connected the prcbe to the first

impinger.

Pitot Tube —'Type S attached to probe to monitor stack gas

velocity.

Filter Holder - Pyrex glass with coarse porosity frit., a 3"

diameter Whatman No. 1 filter paper was used. No heating of

the filter was done in these tests.

Impingers - Five impingers connected in series with glass ball

- joints were used. The first three impingers were of the

standard Greenburg-Smith design. The fourth and fifth impingers

Registered Trademark-DuPont Co.
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were modified by replacing the tip with a 1/2 inch I.D. glass
tube extending to 1/2 inch from the bottom of the flask. The
filter was located between the fourth and fifth impinger as

shown in Figure D-2.

" Metering System - Vacuum gauge, leak-free pump, thermometers

capable of measuring temperature to within 5°F, dry gas meter
with 2% .accuracy, and related equipment, were used to maintain

an isockinetic sampling rate and to determine sample volume.

Barometer - An aneroid barometer to measure atmospheric pressure

to within 0.01 inches Hg.

SAMPLING PROCEDURE

After selecting the sampling site and the number of
traverse'poihts, the stack pressure, temperature, moisture,
and range of velocity head were measured according to procedures

described in Method 1, 2, and 4 of the Federal Register (December

23, 1971).

Approximately 200 grams of silica gel were weighed in a
sealed impinger prior to each test. A filter was placed into
the filter holder. One-hundred ml. of 10% NaOH was placed in
-each of the first three impingers; the fourth impinger was
initially empty; the filter was placed after this impinger;

and the fifth impinger containing the silica gel was placed next




‘uLeay bui|duwes momm pue aptLdoni4 -3 2unbt4

- ENRET
1S31 Add

d3LIN0WYI

4ILIWONYH

fdhnunl

ny
_ _::_::_

3I14140
A-—v ./ SIATVA o
10Y3LN0D \_/ . OI
SYILIWOWHIHL
QY402
TVIT1119KN SYIONIdWI S-9
C -
. \\\)ﬂ Q314100W \A\q| SYIINIdWI S-9

1 — m
E 390v¥9
J»quuww M s ] | v TIWM XIVLS
e L __ __ _ 3901 /
y ) ), ) 10L1d
= = = u 3
T =
431714 40193109 | 1804d SSY19 11Z70N
o NO1431L
3181%374
i %
- SRR .
L




. - Ty
Doean . 2
Y T T

J..' - .

o .-"‘}‘&;m.‘,.

in series. The sampling train was leak checked at the sampling
site by plugging the inlet to the first impinger and pulling

a 15 in. Hg vacuum. Leakage rates of less than 0.02 cfm at a
vacuum of 15 in. Hg were recorded in all cases. The probe
assembly was then attached and crushed ice was placed around
the impingers. More ice was added during the run to keep the
temperature of the gases leaving the last impinger at approxi-

mately 70°F.

During sampling, pertinent sampling data were recorded at
each sampling point and when significant changes in gas flow
conditions required additional adjustments in flow rate.
Isckinetic sampling rates were set throughout the sampling

period with the aid of a nomograph.

SAMPLE RECOVERY PROCEDURE

The sampling train was moved carefully from the test
site to the cleanup area at the plant. Samples of the acetone
and water used in the sample recovery were taken for use as

blanks. The sample fractions were recovered as follows:

Container No. 1 - The condensate from the first
four Greenburg-Smith impingers was measured within
-4+ 1 ml. and placed into a glass jar. Water rinsings
from the probe, flexible connector, all other
connectors, and the first four Greenburg-Smith
impingers were placed in this container. Three
water rinsings were made. The filter was also
placed in this container.
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Container No. 2 - Acetone rinsings from the entire
train were placed in this container and sealed.
Three acetone rinsings were performed.

The silica gel from the fifth impinger was weighed and

recorded. The used silica gel was discarded.

ANALYTICAL PROCEDURES
All analyses were performed by Environmental Protection

Agency staff at Research Triangle Park, North Carclina.

The phosphomolybdovanadate colorimetric methed was used.
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SULFUR DIOXIDE SAMPLING PROCEDURE

INTRODUCTION

EPA Method 61 was used to measure sulfur dioxide concen-

trations. A constant sampling rate was used in all tests.

EQUIPMENT

A heated Pyrex glass probe was connected by glass ball
and socket joints to a midget bubbler. This bubbler contained
15 ml of 80% isopropyl alcohol. The upner part of this
bubbler was packed with glass wool, and it was then connected
in series to three midget impingers. The first two impingers
contained 15 ml each of 3% HZOZ‘ The third impinger was dry.
A silica gel drying tube was inserted in the vacuum line

which led to a pump, rotameter, and dry gas meter assembly.

The bubbler and impingers were contained in an ice water bath.

PROCEDURE

The peroxide reagent was prepared fresh daily by
diluting 30% hydrogen peroxide with water in a 1:10 ratio.
Fifteen ml of 80% isporopyl alcochol was added to tﬁe first

bubbkler, and 15 ml of 3% H202 to each of the hext two

_impingers. The inlet to the first bubbler was then plugged

and the train checked for leaks by pulling a 15" Hg. vacuum.
After leak checking, the probe was attached and its heater

started, and ice was added to the bath around the impingers.

T .
Federal Register, Vol. 36, No. 247, Part II, Dec. 23, 1971.
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Pertinent data on meter volume, temperature, and pressure

were recorded during the sampling period.

When sampling was completed, ambhient air was passed
through the train for 15 minutes. The probe was then rinsed .
with distilled water and these rinsings along with the
contents of the bubbler (isopropvl alcohol) were discarded.
The contents of the three bubblers were poured into a glass
container, and these bubblers and the connecting glassware
were rinsed with distilled water. The rinsings were placed

in the same container.

Analysis was performed by Environmental Protection
Agency's OAP and utilized thorin indicator and titration with

barium perchlorate.
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APPENDIX E

ANALYTICAL PROCEDURES AND RESULTS

E-1
Slag Tapping Operation

- Analytical Procedures and Results -
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TABLE E1l. ANALYTICAL RESULTS
SLAG TAPPING - TARPON SPRINGS,

FLORIDA

Test Emissions Found?, mg/sample
No. b
Fluorides onsc
Soluble | Insoluble | Total Soluble | Insoluble | Total
1 A-S 107 0.11 107.11 | 509 509.6
1l B-S 3.21 1.04 4,25 57.5 63.8
A-S 42 .4 1.8 44 .2 453.2 12.6 465.8
B-S 1.7 0.73 2.43 61.3 1.1 62.4
3 A- 35.5 0.27 35.77 527.6 532.3
3 B-S 1.4 0.18 1.58 82.1 83.9

a) Water and acetone washings,

b) Analysis by SPADNS reagent.

¢) Analysis by ammonium phosphamolybdovanadate colorimetric

method.

AS designates the scrubber inlet site.

BS designates

the scrubber outlet site.

impinger contents, and filter-.
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E-2
Nodulizing Kiln Operation

- Analytical Procedures and Results -
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Particulate Analyvsis HNesults

:

- "- . - - LA

Run

FE I

~

oA

&

4

Sampling

Location

Inlet

OQutlet

Inlet

Outlet

Inlet

Outlet

Table 3.

Stauffer Chemical, Tarpon Springs

Sample

I.D. No.

72-001-617
-618
-619
~620

-621

72-001-622
-623
-624
-625

-626

72-001-627
-628
-629
-630

-631

72-001-632

~633 |

-634
-635

-636

72-001-637
-638
-639
-640
-641
72-011-642
-643
-644
~645

-646

sample not extracted

Nodulizing Kiln

Sample Fraction

Acetone wash of front

Filter

Contents & Water wash
{mass)

Contents & Water wash
{org})

Acetone wash of back

Acetone wash of front

Filter

Contents & Watexr wash
(mass)

Contents & Water wash
(org}

half
of back half

of back half

Total
half
of back half

of back half

bcetone wash of back (lost in

shipping)

Acetone wash of front

Filter

Contents & Water wash
(mass)

Contents & Water wash
(org)

Acetone wash of back

Acetone wash of front

Filter

Contents & Water wash
(mass}

Contents & Water wash
(oxg)

Acetone wash of back

Acetone wash of front

Filter

Contents & Water wash
{mass)

Contents & Water wash
(oxg)

Acetone wash of back

Acetone wash of front

Filter

Contents & Water wash
{mass)

Contents & Water wash
(org)

Acetone wash of back

Total
half

of back half

of back half-

Total
half
of back half

of back half

Total
half
of back half

of back hélf

Tokal
half

of back half

of back half

Total

Weight
Found, mg

675.5
393.5
151.1

146.3

16.5
1382.9
48.6

337.8
229.8

18.3

634.5

676.0
378.6
93.4

a

48.7
1196.7
45.3

371.7
339.3

13.8

29.2
799.3
845.8

268.7
214.4

19,0
1347.9

23.1
277.2
288.9

14.4

26.6
630.2




TABLE E4. SULFUR DIOXIDE ANALYTICAL RESULTS NODULIZING
KIIN SPRAY CHAMBER INLET AND OQOUTLET

CL e T
NET "R RN "

”ﬁhhm

TEST DATE Sulfur Dioxide
1972 I.D. No. mg
1 Inlet 7/19 72-001-672 337.
1 Outlet 7/19 ~671 27.
2 Inlet 7/20 -674 269.
2 Outlet 7/20 -673 40.
3 Inlet 7/20 -676 176.
3 Outlet 7/20 ~675 50.
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TABLE E 5. ANALYTICAL RESULTS KILN AIR RETURN & CO LINE

Test Emissions Found? , mg/sample
No. b
Fluorides _ onsc

Soluble |[Insoluble | Total Soluble | Inscluble| Total
1l Air
Return 79.5 0.1 79.6 1.17 0.59 1.76
2 Air ,
Return 42.6 0.1 42 .7 1.3 0.59 1.89
3 Air )
Return 63.5 0.1 63.6 1.4 0.59 1.99
1 Co .
Line 1.1 <0.06 1.1

a Water and acetone washings, impinger contents, and filter.
b Analysis by SPADNS reagent.

Analysis by ammonium phosphomolybdovanadate colorimetric
method. .
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APPENDIX F

SAMPLE IDENTIFICATION LOG

For more detailed information please refer to the EMB
Report File No. 72-MM-05.
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TABLE F2.(Cont'd.) NODULIZING KILN OPERATION

Kiln Fluoride Run NoO.

Date 6-14-72 (Cont’'d.)

Sample No.

72-000-762
-763
~764

72-000-765
~766

=767

Kiln Fluoride Run No.

Sampling

Location

Scrubber
Scrubber
Scrubber

water in
water in
water in

Fraction

Scrubber
Scrubber
Scrubber

water
water
water

No.
No.

Scrubber water
discharge
Scrubber water
discharge
Scrubber water
discharge

Date 7-18-72

72-001-659

-660

72~-001-661

=662

72-001-663
-664
72-001-665
-666
-667
72-001-668
-669

-670

Blanks for

Inlet

Inlet

Outlet B

Outlet B

Qutlet C

Outlet C

Scrubber water in
Scrubber water in
Scrubber water in

Scrubber water
discharge
Scrubber water
discharge
Scrubber water
discharge

Pluoride Runs 1, 2, & 3

72-000-889
72-001-691
-692
-693

Volume
230
200
366

No.

Scrubber water No.
Scrubber water No.

Scrubber water No.

‘Impinger solution,

filters and wash
Acetone wash

Impinger solution,
filters and wash
Acetone wash

Impinger solution,
filters and wash
Acetone wash

Scrubber water No.
Scrubber water No.
Scrubber water No.
Scrubber water No.

Scrubber water No.

Scrubber water No.

Whatman #1 filter papers

Distilled water
Acetone blank
10% NaOH solution

W b =

W N
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TABLE F2.(Cont'd.) NODULIZING KILN OPERATION

Kiln Sulfur Dioxide Run No.

2; Date 7-20-72

Sample No. Sampling Location
72~001-674 Inlet
-673 Outlet

Kiln Sulfur Dioxide Run No. 3; Date 7-20-72

72-001-676

-675

Kiln Particulate Sampling

See Appendix E-2, Table E3.

Inlet

DOutlet

Fraction

Impinger contents
wash
Impinger contents
wash

Impinger contents
wash
Impinger contents
wash

and

and

and

and
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TEST LOG

Stauffer Chemical Co.
Tarpon Springs, Florida

Personnel:

EPA - John Wilkens and Bill King

Stauffer - J. Gabris and R. Brown

PEDCo - R. Amick, R. Gerstle, G. Forte, G. Parnell,

NODULITZING KILN

DATE

6/11/72

6/12/72

6/13/72

6/14/72

6/15/72

TIME

Evening

800-1700
1200

830-1240

1240-1500

1430-1657

~1930
1645-2010
1830-2400
800-1045
1000

1045-1600

1600-1900
800-1100

1100

R. Zimmer, and F. Meadows

EVENT

G. Parnell and R. Zimmer arrive in Tarpon
Springs with PEDCo van, R. Amick, F. Meadows,
G. Forte, and J. Geiger arrive by air.

Set up at site.

R. Gerstle arrives by air from Cincinnati.

Continue preparation for testing at kiln.
Calibrate and checkout Dynascience S0, monitor.

Fluoride Test No. 1.
inlet train.

Frequent plugging of
Changed to smaller nozzle at 1415.

Kiln down due to lack of rock feed, also
thunderstorm delayed testing.

Finish Test 1 at inlet.

Finish Test No. 1 at outlet.

Clean up trains and prepare fof next run.
Set up for fluoride Test No. 2.

R. Gerstle leaves for Cincinnati.

Fluoride Test No. 2. Fairly routine, diffi-

cult and time consuming to change ports at
outlet sites.

Clean up trains and prepare for next run.

Preparation for Test No. 3 - fluorides.

Kiln down for rest of day. R. Zimmer, G.
Parnell and G. Forte go back to Motel.
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NODULIZING KILN

DATE TIME

6/15/72 1100-16l6
{(Cont'd)

1616-1625

6/16/72 800

1344-1920
6/17 & 18/72

6/19 & 20/72
6/21/72  700-1030

1250-1740
6/22/72 800~1400
1400-1415

Evening

7/17/72 800
800-1200
1400
1430

2230

Stauffer:

EVENT

R, Bmick ‘and F, Meadows prepare for fluoride
test on CO line.

Conduct one test on CO line for fluoride
and P,O_.. No velocity traverse due to
dangefols working conditions.

Kiln still not operating. Move equipment to
slag tap test sites and set up there.

Test 1 at slag tap.

Weekend - no work.

No work - Hurricane Agnes

Fluoride slag tap, scrubber Test No. 3.

Fluoride Test No. 2 (Test Nos, assigned by
J. Wilkens).

Preparation for cold air velocity traverse
and fluoride kiln Test No. 3.

A
Dilution air inlet to calciner spray tower
velocity traverse.

PEDCo crew leaves for Cincinnati, decision
to come back 7/17/72, if possible.

Personnel: EPA - Gene Riley, John Wilkens and Neil Sanders

Brown and L. Gabris

PEDCo - G. Forte, G. Parnell, D. Armentrout, R. Amick,
and R. Zimmer

Plant arrival.

Set up for nodulizing kiln Test No, 3.
Kiln down - for I.D. fan repairs.
Leave.

F. Meadows arrives via air.

. EPA - Bill King (mornihg), L. Evans, Gene Riley, and Nell Sanders
2 PEDCo - Crew above and F. Meadows




NODULIZING KILN

DATE

7/18/72

7/18/72

7/19/72

7/20/72

7/20/72

kE 7/21/72

TIME

700

1115

1615

1930

730

1030~-1430

1130-1245

1300-a1l

afternoon

1600

700

1030

1230

1400-1615
1530

1750

1930

730
830-1040
1130-1430

1430

EVENT
Arrival,

Started kiln test - total fluorides - Test
No. 3.

Ended kiln test - many process breakdowns
in between.

Left plant.
Arrival - Decision by EPA (Gene Riley) to
scrap remaining two tests on CO line because

of high possibility of injury.

Three air return line (kiln) tests for fluor-
ides and P205.

One SO

5 kiln spray tower inlet and outlet
test.

Rail and lightning - no work.

Leave plant,

Arrival,.

Start particulate Test No. 1 on kiln.

Qutlet moisture plugging filter. Decision
by.EPA (Gene Smith) to use rigid train with
heated probe - no traverse and only one
train used at lower sampling site.

Two 502 tests at kiln inlet and outlet.

Restart 802 test.

Finish 502 test.

Finish clean-up and leave plant.

Arrival at plant.

Particulate Test 2 at kiln inlet and outlet.

Particulate Test 3 at kiln inlet and outlet,

Finish tests and begin clean-up.
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NODULIZING KILN

DATE TIME

7/21/72 1530
(Cont'd)

1700

EVENT

G. Forte, G, Parnell, D. Armentrout and
F. Meadows leave for airport.

R. Zimmer and R. Amick - pack truck, finish
¢lean~-up and leave.
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APPENDIX H

PROJECT PARTICIPANTS AT STAUEFFER CHEMICAL CO.

TARPON SPRINGS, FLORIDA

EPA (OAP)

John Wilkens - Project Officer, EMB

Bill King ~ Chemical Engineer, SDID

Launeil Sanders - Chemical Engineer, EMB

Gene Riley -~ Technician, EMB

Stauffer:
R. Brown - Environmental Supervisor
L. Gabris - Plant Chemist, Tarpon Springs
PEDCo:
R. Gerstle, P.E. - Engineering Supervisor and Field
Supervisor
R. Amick - Environmental Engineer and Field Supervisor
F. Meadows - Senior fechnician
G. Forte - Technician
G. Parnell -~ Technician
R. Zimmer - Technician
D. Armentrout - Biologist/Technician
J. Geiger - Technician






