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SUMMARY |

The Emission Measurement Branch of the U. §. Environmental Protection
Agency contracted Roy F. Weston, Inc. to conduct a source testing and

analysis program at Occidental Chemical Company's Houston, Texas

Ammonium Sulfate Plant.

The primary objective of the testing program was to quantify the
particulate emissions to the atmosphere from the Ammonium Sulfate

Dryer Baghouse Stack. This objective was achieved by-pérforming a

series of three particulate tests utilizing EPA Method S(]) procedures

at the baghouse exhaust stack location. In addition, visual determinations
of plume opacities were made simultaneously with each particulate test at
the source discharge point according to EPA Method 9(2) protocol. Also,
EPA Method 5(3) particulate tests were executed at the baghouse inlet
site simultaneously with the exhaust stack tests to measure the potential
uncontrolled emissions and to calculate particulate removal efficiencies.
A singular AndersonR cascade impactor test was conducted at the baghouse

inlet location to determine the particle size distribution of the

entering particulate matter.

The particulate matter emission results are summarized below:

Ammonium Sulfate Dryer Baghouse Particulat
' Removal
Test Test Particulate Concentration ‘ Efficiency
No. Date Location Grains/DSCF Pounds/Hour ' Percent
: 9/12/78 Intet Duct 1.01 8.36 97.2
9/12/78 Exhaust Stack 0.028 0.24
9/12/78 Inlet Duct 0.96 7.84
2 , 91.1
9/12/78 Exhaust Stack 0.085 0.70
9/13/78 Inlet Duct 3.83 31.2
3 97.6
9/13/78 Exhaust Stack 0.093 0.74
_] -

.(])Code of Federal Regulations, Title 40, Part 60, Appendix A, ''‘Standards of
Performance for New Stationary Sources,'" August 18, 1977.

(Z)Federal Register, Vol. 39, No. 219, November 12, 1974.°
(3)

e ks e s an



No visible emissions were observed emanating from the baghouse exhaust

stack during the test program by the certified observer.

Figure 6 illustrates the particle size distribution of the particulate

matter at the baghouse inlet location.

Detailed summaries of test data and test results are presented in

Tables 1 through 4 of this report.



INTRODUCTION

The Emission Measurement Branch of the U. S. Environmental Protection
Agency contracted Roy F. Weston, Inc. to conduct a source testing and
analysis program at Occidental Chemical Company's Houston, Texas
Ammonium Sulfate Plant.. The objective of the testing program was to
measure various emission parameters from Oxychem's Ammonium Sulfate

Dryer.

The location tested, plus the number and types of tests performed at

each site are listed below:

1. Ammonium Sulfate Dryer Baghouse Inlet Duct.

a. Three particulate tests by EPA Method 5.

b. One pértic!e size distribution test by cascade
impaction (AndersonR).

2. Ammenium.Sulfate Dryer Baghouse Exhaust Stack.

a. Three particulate tests by EPA Method 5. Each
particulate test was performed simultaneously
with one of the inlet duct tests. |

b. .Three opacity tests by EPA Method 9. Visual
determinations of plume opacities determined

concurrently with the particulate tests.

A1l tests were conducted during the period 12-13 September 1978 by Weston
personnel and were observed by Mr. Dennis P. Holzschuh, EPA Technical

Manager.

Test data and test results are presented in Tables 1 through L of this
report. Particle size distribution results are shown in Figure 6. Also
incorporated herein is a description of the test locations, test equipment,

test procedures, sample recovery, and analytical methods used during the



test program. Raw test data, laboratory reports, sample calculations,
equipment calibration data, baghouse details, and a list of project

participants are provided in Appendices A through F, respectively.



I1I. PROCESS DESCRIPTION AND OPERATION

The Occidenta1 Chemical plant produces aminon’ um sul fate (AS) from amnonia
and sulfuric acid. All of the AS produccd is sold for use as a fertilizer. The
plani did not operate continuously during 1978 due to problenms with sulfuric
acid supply and cyclical market conditions for AS.
A. Process Description

SQ?Furic acid and ammonia are combined in a crystallizer or saturator.
The reaction in the saturator to form the AS occurs with much evolution of
.heat. The reactfon takes p1ace in a medium,of "mother 1|quor ‘which is a dilute
solution QgrﬂS. .ﬁé.the re aELlOH procecds dnd the concenL11Llon of AS fin the
iother liquor i increas o5, the solution becomes supersaturated, and the AS Py
begins to precipitate in the forim of crystals. The crystals grow to about
1/8" diame}er maximum and Teave the saturator through bottom feed lines to
centrifuges. A slight vacuum (11.0 psia) is maintained on the saturator
to aid evaporation.

At the centrifuges, the crystals are separated from the mother liquor

and are discharged as wet crystals onto & conveyor belt leading to the
dryer. The mother liquor goes back to stcrage. The wet crystals contain
“about 2 to 3 percent moiSture at this point.

The dryer installed at this plant is a natural gas, direct-fired rotary
drum unit. The water content of the AS is reduced to a range ot about
0.3 percent to 0.5 percent. Some drying of AS also occurs on the Tengthy

conveyor helt feeding the dryer. From the dryer the AS passes to a screening

operation where "granular" and "coarse" products are separated.



N

The baghouse is a Carter Day unit Model Ho. ZQRVGU.containing 320 square
feet of dacron felt cloth. It employs a periodic reverse jet of filtered
air to clean the bags. ﬁhe'ﬂs collectad drops into a conical bhottom in
the housing and is pumped back . to the mother Tiquor tank after reslurrying.
The bags in the baghbusc had been replaced, during the week of Seolom)er 4,
prior to the test.

A sche matlc diagram of the dryer and baghouse is presented in Figure 1.
B. Procass Operation

.The purpose of the test program was Lo measurc emission levels from
the Cecidental Chemical hdghouso controlllno the dryer. Process conditions
were carefully observed and testing was performed only durfng periods when
the nlant was operating normally. During the tests, pertinent operatiﬁg
conditions were monitored and recorded on process data sheets. This data fs
summarized in Tables I-1V of Appendix B.

The piant was operating cver 90 percent of 1ts design capacity during
ecach of the three emission %ests which viere conducted. Mo calibrated weigh
“belts were used at this plant. The productiOﬁ rate was determined most
accurately by a digital sulfuric acid flow meter which registered the total
.acid withdrawn from storage for a 24-hour period. The plant reported to be
operating px'n 94 - 95 percent H2804.

The temperature of the exit gases from the dryer were vead off a strip
chart in the control room. Temperatures of this strip chart vere s?ight1y‘
.]owér than those measured by the test team at the baghouse inlet. The temperature
and the centrifuge molor drive amperage weve monitored during the emission tests
to establish the éteady state operation of the dryer throughput rate. Other

process parameters monitored are included in Appendix B. Tables I-IV.



The Tollowing parameters were monitored during the tests to verify

that the dryer was operating normally.

1. Acid flew rate and totalizer amduntb
2. JNnmonia flow rate,

3. Dryer outlet gas temperature.

4. Centrifuge amperes.

5. Temperaturce of the vapor Teaving the saturator.

6. Liquid level in the saturator (inverse reading).

7. Liquid level inthe mother Tiquor tank.,
8. HNeutral point titration (ml of 0.1N NaOH).

9. Percent solids in -the magma.

The raw data sheels for these parameters are included fin

I~ 1V.

—
o3
o
o
vy

Process monitering for test No. 1 began at 9:50 a.m. on Septeber 12,
1978, and continued until 12:35 p.m.  The centrifuges were shut down for
20 minutes for water flushing of the centrifuge inlet lines. The AS
g g
production ceased during this :zeriod but the acid and ammonia feed to the
saturator continued. Since the production rate obviously affected emissions,
the test team was wdvised immediately when the production stopped. FEmission

sampling was stopped for the 20 minute period and resumed after a shovt

period to allow buildup of AS in the dryer.



~Monitoring for test MHo. 2 hegan at 1:40 p.m. on September 12, 1978,
and concluded at 4:20 p.m. Test MNo. 3 process monitoring began at 9:15 a.m.
on September 13, 1978, and concluded at 1:00 p.m.  As with the first test,,

the emission sampling was suspended during centrifuge servicing,
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TABLE L

SUMMARY OF AS PRODUCTION RATE DATA

Test No. 1

Average indicated acid rate, gonm
Standexd Deviation, gpm

Equivalent AS production rate,Tons/hr,
based on indicated acid rate

Acid rate from totalizer, gpm

Equivelent AS production rate,Tons/hr,
bzsed on acid totalizer rate

31.67

.38

9.1

28.8
17 .4

8400

141

17.6

29.0
16.4

8402

Small

16.3

3.90

16.¢

34,

Small

19.4

34.1

20.6

8438

Small

16.4

3.81




TABLLE IT
ADDITTONAL PROCESS PARAMETERS MONITORED DURING TEST NO. 1,

Elapsad Time, min., 0 30 60 90 120 140

o]
NS
1
co
i
1t
co

~

- . o - . / .
Saturator Vapoxr Temp, F : 182 182 182 1€

}_l
w
(%2 ]
P—.
[¥5)
(¥
!
—
(83
bv-
r--l
(98]
Ui

— L m 0.,
Dryer Bxit Alr Temp, ¥
Percant Solids in the magma 70 70 : 74 712
Neutral Point Titration,
) 0.1N NaOH 8.0 6.0 8.2 12.
Centrifuece Current, Amperes

‘Unit #2 20 18 A 18 18

-

t
w

tnit #3- 18 25

-N
A



ADDTTTONAL PROCESS PARAMETERS MONITORED DURING TEST NO.

Elapsed Time, min.
:. - s T ] 0"\
Saturator Vapor Tewp, F
- o 0
Dryer Exit Air Temp, T
Percent Solids in magma

Keutral Point Titration,
ml 0,18 Naox .

Centrifuge Curnrent, Amperes

Unit #2

Unic 3

TABLE TIT

7.8

30

—
o
(XS]

71

7.8

20

7.8

20

9

i8

0

3

2

120

183

138

7L

18

22

7.8°



TABLE TV

ADDITIONAL PROCESS PARAMETERS MONITORER DURING TEST WO. 3

Elapsed Time, min.

~ . ' Ov

Saturator Vapor Tewp, ¥
__ S O

Dryey Exit Air Temp, F

Percaut Solids in magma

Neutral Point Titration,
ml O.IN NaCH

“Shutdown - Unit No. 1 operating but amme

182

. 136

71

7.8

20

22

10.0 - 4.8

ter wvas defective

120

182

136

6.8

25

18
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DESCRIPTION OF TEST LOCATIONS

Ammonium Sulfate Dryer Baghouse Inlet Duct

Two 3'' 1.D. test ports approximately 900 apart were installed on a
straight section of the 11" 1.D. stack at a location which was 5.0
stack diameters downstream and 2.3 diameters upstream from the
nearest gas stream flow disturbances. EPA Method 1(3)criteria_for
this test location required a minimum of 20 traverse points but due
to a heavy build-up of particulate matter covering ~?68% of the
inside area of the duct the particulate tests were run at a single
point of average velocity during each of the three test runs. See

Figure 2 for port and sampling point locations.

Ammonium Sulfate Dryer Baghouse Exhaust Stack

Two 3'' 1.D. test ports were placed on one side of the 7-1/2" x 8-5/8"
rectangular exhaust stack serving the baghouse. The ports were located
15 diameters downstream and 10 diameters upstream from the nearest flow
disturbances. Since the eight and two diameter criterion were met, a
minimum of eight traverse points were required by EPA Method 1
regulations. Figure 3 illustrates duct gecmetry plus port and sampling.

point locations.

_7_.

(3)Code of Federal Regulations, Title 40, Part 60, Appendix A, ''Standards
of Performance for New Stationary Sources,' August 18, 1977.



FIGURE 2

OCCIDENTAL CHEMICAL COMPANY
Houston, Texas

AMMONITUM SULFATE DRYER BAGHOUSE INLET DUCT
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FIGURE 3
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DESCRIPTION OF SAMPLING TRAINS

Particulate Sampling Trains

The test train utilized for particulate sampling at the baghouse inlet duct

location was the standard EPA Method Five Train (see Figure 4).

A stainless steel nozzle was attached to a heated (AzZSOOF) 3' borosilicate glass
probe which was connected directly to a borosilicate filter holder containing a
L'* Reeve Angel 900 AF glass fiber filter. The filter holder was maintained at
approximately ZSOOF in a heated chamber, and was connected by TygonR vacuum
tubing to the first of four Greenburg-Smith impingers which were included in

the train to condense the moisture in the gas stream. Each of the first two
impingers contained 100 ml of distilled water, the third was dry and the finel
impinger contained 200 grams of dry pre-weighed silica gel. The first, third,
and fourth impingers were modified Greenburg-Smith type; the second was a standard,
Greenburg-Smith impinger. All impingers were maintained in a crushed ice bath.

A RAC control console with vacuum pump, dry gas meter, a calibrated orifice, and

inclined manometers completed the sampling train.

Flue gas temperature was measured by means of a Type K thermocouple which was’
connected to a direct readout pyrometer. The thermocouple sensor was positioned

adjacent to the sampling nozzle.

Gas velocity was measured using a calibrated "'S" type pitot tube provided with
extensions and fastened alongside the sampling probe. Gas stream composition
(carbon dioxide, oxygen, and carbon monoxide content) was determined utilizing
Orsaf apparatus to analyze stack gas samples. Gas stream composition proved
to be ambient air since no combustion products were found in any of the stack

gas effluent samples.
The test train used for particulate sampling at the baghouse exhaust stack
location was identical to the train described above except for a rigid

borosilicate connection in place of flexible tubing between the filter

—‘Io_



between the filter holder and the first impinger. See Figure 5 for

train schematic.

Particle Size Distribution Sampling Apparatus

A stainless steel nozzle was connected divectly to an 8-stage AndersonR
cascade impaction device which separated the particles according to
their effective asrodynamic particle diameters. A glass fiber filter
was used to capture any partic]esbthat passed through the impactor
substrates to permit the measurement of total particulate. The filter

holder was maintained at stack temperature and was connected by TygonR

vacuum tubing to the first of four Greenburg-Smith impingers which were
included in the train to condense the moisture in the gas stream. All
impingers were maintained in a crushed ice bath. A RAC control console
with vacuum pump, dry gas meter, a calibrated orifice, and inclined

manometers completed the sampling train.
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TEST PROCEDURES

Preliminary Tests

Preliminary test data.was obtained at each sampling location. Stack geometry
measurements were recorded and sampling point distances calculated. A pre-
liminary velocity traverse was performed at each test location utilizing a
calibrated "'S'" type pitot tube and a Dwyer inclined manometer to determine
velocity profiles. Stack gas temperatures were observed with a direct
read-out pyrometer equipped with a chromel-alumel thermocouple. Gas

stream composition and moisture content values were estimated from

information supplied by Oxychem.

Preliminary test data was used for nozzle sizing and nomagraph set-up for

isokinetic sampling procedures.

Calibration of the probe nozzles, pitot tubes, metering systems, probe heaters,

temperature gauges and barometer were performed as specified in Section 5 of

EPA Method 5 test procedures (see Appendix E for calibration data).

Ammonium Sulfate Dryer Baghouse Inlet Duct

A series of three tests were conducted at the inlet. to the Ammonium Sulfate
Dryer Baghouse simultansous with particulate test runs at the exhaust stack.
The sampling was performed at one point of average velocity for a total test
time of 120 minutes. This point was chosen before each test by running a
rough velocity traverse across the open area of the duct. Test data was

recorded every five minutes during all test periods.

Table 1 presents a summary of test data for each of the three runs. Test

result summarization appears on Table 3.

- 14 -



One particle size distribution test was performed following the completion

of test run 3.

One sampling point located at a site of average velocity was selected from
velocity traverse data for particle size distribution testing. The gas
stream was sampled isokinetically at that point for 4 minutes which permitted
collection of sufficient sample for analysis without.overloading the filter
substrates. Sample volume, temperature, and pressure data was recorded

before and after the test. See Figure 6 for a distribution plot.

Ammonium Sulfate Dryer Baghouse Exhaust Stack

A series of three EPA Method 5 tests were performed at the Ammonium Sulfate
Dryer Baghouse exhaust stack simultanecus with the inlet test runs. Eight
points were traversed, 4 per port axis, for 15 minutes each yielding a test

period 120 minutes in length.

During particulate sampling, gas stream velocities were measured by inserting a
calibrated '"'S" type pitot tube into the stream adjacent to the sampling nozzle.
The velocity pressure differential was observed immediately after positioning

the nozzle at each point, and sampling rates were adjusted to maintain isokinetic
sampling. Stack gas temperatures were also monitored at each point with the
pyfometer and thermccouple. Additional temperature measurements were made at

the final impinger and at the inlet and outlet of the dry gas meter.

Test data was recorded every five minutes during all test periods. Table 2
presents a summary of test data for each of the three runs. Test result

summarization appears on Table 4.
Visible emissions observations were recorded concurrently with each particulate

test repetition by a certified observer according to EPA Method 9 procedures.

See Table L4 for result summary.

_]5_



ANALYTICAL PROCEDURES

Particulate Sample Recovery

At the conclusion of each test, the sampling trains were dismantled,
openings sealed, and the components transported to the field laboratory.
Sample integrity was assured by maintaining chain of custody records

which will be supplied upon request.
A consistent procedure was employed for sample recovery:

o The glass fiber filter(s) was removed from its holder with
tweezers and placed in its original container {(petri dish),
along with any loose particulate and filter fragments (Sample 1).

o The probe and nozzle were separated and the internal particulate
rinsed with acetone or distilled water into a borosilicate container
while brushing a minimum of three times until no visible particles
remained. Particulate adhering to the brush was rinsed with acetone
or water into the same container. The fromt half of the filter
holder was rinsed with acetone or water while brushing a minimum
of three times. The rinses were combined (Sample 2) and the
container sealed with a Teflon lined closure.

o The total liquid in impingers one, two and three was measured,
the value recorded, and the liquid discarded.

o The silica gel was removed from the last impinger and immediately
we ighed.

0 Acetone and distilled water samples were retained for blank
analysis.

Particulate Analyses

The filters (Sample 1) and any loose fragments were desiccated for 24 hours and

weighed to the nearest 0.1 milligram to a constant weight.

- 16 -



The acetone and distilled water wash samples (Sample 2) were evaporated
(acetone at ambient temperature and pressure; water at 1050C and ambient
pressure) in tared beakers, and desiccated to constant weight. All sample

residue weights were adjusted by the acetone or water ‘blank values.

The weight of the material collected on the glass fiber filter(s) plus the
weight of the residue of the nozzle/probe/front-half filter holder washes
represents the ''total'' EPA Method 5 catch. Complete laboratory results

are presented in Appendix B of this report.

Particle Size Sample Recovery and Analyses

The cascade impactor substrates and any loose fragments were carefully
removed from their support plates with tweezers and p]aced in individual

“containers (petri dishes) for shipment to Weston Laboratory.

Each cascade impactor filter was fired at SZSOC and pre-weighed to the
_nearest 0.1 milligram to constant weight at Weston's Laboratory prior

to on-site application. Subsequent to emissions exposure, the cascade
impactor substrates, back-up filters and any loose fragments (Sample &)
were desiccated for 24 hours in the Laboratory, and weighed to the nearest

0.1 milligram to constant weight.

-]7..



DISCUSSION OF TEST RESULTS

Particulate test data and test result summaries are presented in Tahles 1
through 4 of this report. Figure 6 illustrates the particle size

distribution of the particulate matter at the baghouse inlet location.

No unusual process operating conditions were encountered during any of

the test periods.

A heavy build up of particulate matter covered approximately 68% of the
inside area of the baghouse inlet duct at the test port location and
therefore precluded particulate/velocity traversing of the duct cross-
sectional area as specified in EPA testing methodology (see Figure 2).
Sampling at a single point of average velocity pfbved to be the most
feasible testing alternative (the blockage could not be easily removed)
and was the procedure followed for all three inlet tests. Therefore,. -
since no particulate/velocity traversing could be performed as required
to insure representativé sampling, the inlet test results should only
be viewed as a rough guide when evaluating the performence efficiency

of the bag collector.

The amount of particulate matter discharged to the atmosphere from the
baghouse was < 0.093 grains/dscf and < 0.74 pounds/hour. The certified
observer recorded no visible emissions emanating from the stack during

the test program. However, water droplets containing dissolved particulate
matter were frequently observed dripping from the stack during the test
periods. This phenomeﬁon was due to water vapor condensation on the inside
walls of the stack due to cooling the gas stream below the saturation

temperature.

The particulate removal efficiency of the baghouse was mediocre averaging

roughly 95.3%.

-]8-.-




Results of the AndersonR cascade impaction particle size distribution test
conducted at the baghouse inlet site showed a perponderance of relatively
large particles entering the collector (90% of the particles, by weight,
were > 2.2 y in diameter). Visual inspection of a sample collected from:

the baghouse indicated the presence of many large product granules.

It is suspected that the high grain loading measured at the outlet
location was due to a malfunction in the baghouse. Consequently, the
plant was contacted, the baghouse corrections were made, and three
additional tests were run at the baghouse outlet location at a later
date. The inlet duct was not tested during this period since most of
the internal area of the duct was filled with an irregular buildup of
praduct solids at the test site which prevented representative sampling.
Since the entire unit would have been required to shut down to enable

the inlet duct to be cleaned a decision was made to test the outlet

location only.

..]9..



QCCIDENTAL CHEMICAL COMPANY
Houston, Texas

TABLE 1
MMONTUM SULFATZ DRYER BAGHOUSE IHLET DUCT

Summary of Test Data

Test Data
Test Humb ' 2 ' 3
Teet darar’ 9/12/78 °/12/73 $/13/78
Test Pariod 09401230 1350-1620 0315-1225

Sampling Data

Sampling Duration, minutes 120.0 120.0 106.0

Nozzle Diar.ter, inches . 0.125 0.125 0.125
Barcmetric Pressure, inches mercury 28.77 25.77 23.73
Average Orifice Pressure Differential, inches water 0.55 0.55 0.55
Average Dry Gas Temperature at Meter, 36. 8. . 89.

Sample Yelume at Meter Conditiecns, cubic feet ' 50'3;_ 2‘?'37 k2.40
Sample Yolume at Standard Conditions, | cubic feet b9.37 47.27 41.39

Gas Stream Moisture Content

Total Water Collected by Train, ml 156. \ 1h1.5 ‘3é-
Stardard Volume of Water Collected, cubic feet 1;;“ 12'i6 \3-(‘)7
Moisture in Gas Siream, perceat by volume & : .
Hole Fraction of Ory Gas 0.871 0.876 0.870
Gas Stream Composition
€0y, percant by volume 0.0 0.0 0.0
02, percent by volume 20.9 20.9 - 20.9
€0, percent by volume 0.0 0.0 0.0
N2, percent by volume 79.1 791 79.1
Molecular Weight of Wet Gas 27.55 27.62 27.55
Malecular Weight of QOry Gas 28.97 28.97 28.97
Gas Stream Velocity
Static Pressure, inches watar - 2.4 - 2.8 - 2.4
Absolute Pressure, inches mercury 29.59 29.56 29.61
Average Temperature, OF 153. 176. 170.
Pitot Tube Calibration Coefficient 0.831 0.831 0.831
Total Number of Sampling Points 1.0 1.0 }.0
Velocity at Actual Conditions, feet/second 103. 105. .10k
2
Gas Straam Volumetrric Flow
Stack Cross-Sectional Area, square feet 0.21 0.21 0.21
Volumetric Flow at Actual Corditions, cubic feet/minute 1,300. 1,320 1,320.
Volumetric Flow at Standard Conditions, cubic feet/minute 560. $50. 950.
Percent lsokinatic 105.2 102.1 101.3
Process Operations Qata
Ammonium Sulfate Production Rate, tons/hour 17. 17. 17.
Average Prassure Drop across Baghouse, inches water 1.5 1.6 1.8

standard Conditions = 68°F, 29.92 inches mercury, dry basis.

2 R R .
Reported values are approximate ;nd arc calculated based on estimated dryer baghouse inlet
duct clear area of 32% = 0.27 ft*=.
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QCCIDENTAL CHEMICAL COMPANY
Houston, Texas

TABLE 2
AMMONTUM SULFATE DRYER BAGHOUSE EXHAUST STACK

Summary of Test Data

Test Data
Test Humber ! 2 3
Test Dace 8/12/78 9/12/78 9/13/78
Test Period 0940-1230 1350~1620 0915-1225

Samoling Data

Sampling Duration, minutes 120.0 120.0 120.0
Hozzle Diameter, inches 0.189 0.1%a 0.18%
Baromstric Pressure, inches mercury 29.77 29.77 29.79
Average Orifice Pressure Differential, inches water 0.69 0.50 0.55
Average Cry Gas Temperaturs 3t Meter, F 85. 89. 87
Sample Yolume at Meter Conditions, cubic feet £6.60 52.38 51‘%7
Sample Volume at Standard Conditions, | cubic feet 549k 51.08 h9.60
Gas Stream Moisture Content
Total Water Collected by Train, mil ' 186. 145, 147.5
Stondard Volume of Water Collected, cubic fest 8.76 6.83 6.94
Moisture in Gas Stream, percent by volume 13.7 11.8 12.3
Mole Fraction of Dry Gas 0.863 0.882 0.877.
Gas Stream Ccmoosition
€0y, percent by voiume c.0 0.0 0.9
0y, percent by volume 20.9 20.9 20.9
€0, percent by volume 0.0 0.0 0.0
Ha, percent by volume 79.1 79.1 S
Molecular Weight of Wet Gas 27.46 27.68 27.62
Molecular Weight of Dry Gas . 28.97 28.97 28.97
Gas Stream Velocity
Static Pressure, inches water 4oy oy b,
Absolute Pressure, inches mercury 3C.09 30.09 30.11
Average Temperature, F 131, 139. 138,
Pitot Tube Calibration Coefficient 0.843 0.843 0.843
Total Humber of Sampling Points 8.0 8.0 8.0
Yelocity at Actus) Conditions, feet/second 46.9 h5.2 by
Gas Stream Volumatric Flow
Stock Cross~Sectional Area, square feoet 0.45 0.45 0.45
Volumetric Flow at Actual Corditions, cubic feet/minute 1,260, 1,220. 1,190.
Volumetric Flow at Standard Conditions, cubic fest/minute 980. 950. 930.
Percent lsokinetic 107.8 103.0 102.9
Process Operations Data
Ammonium Sulfate Production Rate, tons/hour 17. 17. 17.
Averaqe Pressure Drop across Baghouse, inches water 1.5 1.6 1.8

IStnndard Conditions = 68°F, 29.92 inches mercury, dry basis



CCCiDENTAL CHEMICAL COMPANY

Housten, Texas

TABLE 3

Test MNumber 1 2 3

Test Date 9/12/78 9/12/78 9/13/78

Test Time 0940-1230 1350-1620 £915-1225
Gas Flow

Standard Cubic Feet/minute, dry ' 950, 950. 950.

Actual Cubic Fest/minute, wet “1,300. 1,320. 1,320,
Particulates

Mozzle, Probe and Front Haif Filter Holder Catch Fraction, g 2.7212 2.5637 7.2971

Filter Catch Fraction, g 0.5204 0,3817 2.5921

Total Particulatas, g 3.2416 2.9464 10.2392

Particuiate Emissions1

Grains/dry stendard cubic foot2 1.0t 0.96 3.83

Pounds/hour 8.36 7.84% 31.2

Baghouse Particulate Removal Efficiancy, percent 97.2 91.1 ’ 97.6
Product Moisture Content

Moisture content of Dryer Intet Samplz, percent 0.45 0.50 0.54

Moisture content of Dryer Outlet Sample, percent 0.14 G.19 0.03

,Basad on Total Particulates captured by train.

o .
ZStandard Conditions = A8 F and 29.92 inches mercury.
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OCCiDENTAL CHmiCAL COMPANY
Houston, Texa

TA3LE L

AMMON UM SULFATE DRYER BAGHCUSE E£XHAUST STACK

Summarv of Test Rasulrs

Test Number |
Test Date 9/12/78
Test Time 0940-1230

Gas Flow

Standard Cubic Feet/minute, dry . 93o.
Actual Cubic Feci/minute, wet 1,260,

Particulatas

Nozzle, Probe and Front Hel? Filter Holder Catch fFraction, g 0.05384
Filter Catch Fraction, g 0.0405
Total Poarticulates, g 0.09%9
Particulate Emissions]
. f 2
Grains/dry standard cubic foot 0.028
Pounds/hour 0.24
Baghouss Particulate Removal Efficiency, percent 97.2
Visible Emissions
> 5 percent opacity, minutes observed 0.
0 percent cpacity, minutes observed 0.
No wisible emission., minutes obsurved 120.
Product Moisture Centent
Moisture content of Dryer Inlet Sample, parcent 0.46
Moisture content of Orycer OQutlet Sample, percent 0.14

1Based on Total Particulates captured by train.

Z5tandard Conditions = 68°F and 29.92 inches mercury.
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RAW TEST DATA
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PLANT _ Q\’\ Chepn,
pare __ T~/ 1:7(? N

SAMPLING LOCATION oy Ao { Dr L2

T L e
SAMPLE TYPE ‘T_-_':l‘_'_rbx e, il al el
RUN NUMBLR ___'-\\-'f =
SAHPLE BOX NUMBER _|

A~ e A ,/ .
CLEAN UP itaN I N AR R Y
\ {

g

FOINT HA!

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK. FRONT HALF OF FILTER HOLDER

:)( ‘, f)\t | /.\_— J:.l ‘“:1 \.\-‘:

‘

’)'\}j\"\ “"\\,"’\ ux

=, lLLL{, {

FILTER NUMBER

-Jazw

BACK HALF

IAPINGER CONTENTS AND WATER WASH QF
IMPINGERS, CONNECTORS, AHD BACK
HALF OF FILTER HOLDER

ACETONE WASH OF [MPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

BPINGERS »
FINAL VOLUME _ 27~ ml
WITIAL voLuke _ 200 mi

NET VOLUME LY 2 ml

SILICA GEL }

FINAL WEIGHT ﬂ\\j" : g
INITIAL WEIGHT .=t \U — 8 g
NET WEIGHT (¢ g

ANALYTICAL DATA

COMNENTS:

LABORATORY RESULTS

. .O '-7'\ ' ~—

contamer QL = | AR
NTo O e
CONTAMER Wl ~ | = ST

FRONT HALF SUBTOTAL

CONTAIRER

?)I_ “% L‘ ‘ } /3\,

ETHER-CHLOROF ORI

EXTRACTION

CONTAINER .. |

BACK HALF SUBTOTAL

TOTAL WEIGHT

g

mg

|42
/4

=

TOTAL MOISTURE

SUBTOTAL — ¢




ANALYTICAL DATA

PLANT _ -

DATE _. .
SAMPLING LOCATION ____

SAMPLE TYPE

RUN HUMBLR

SAMPLE BOX HUMBER

CLEAR UP MAN

FRONT HALF

ACETONE WASH OF NGZZLE, PROBE. CYCLONE (BYPASS).

FLASK. FRONT HALF OF FILTER HOLDER

-y <

FILTER NURBER =~ a1

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF 1MPINGERS. CONNECTORS,
AND BACK HALF QF FILTER HOLDER

MOISTURE

APINGERS g
FINAL VOLUNE L= ml
INITIAL VOLUME 2~ ml

NET VOLUNE —i e m

SILICA GEL ,

FINAL WEIGHT — .8 g
INITIAL WEIGHT - 3 g
NET WEIGHT <8 g

CONMENTS:
LABORATORY RESULTS
o =0 U
contamer 00 = ] S m

CONTAINER ,J/____U:

5‘0 »:g wg

SUBTOTAL g

q 3 ?
FRONT HALF SUBTOTAL [ e mg
CONTAINER _ ST mg
ETHER-CHLOROFORM ‘

EXTRACTION o mg
CONTAINER - — me
BACK HALF SUBTOTAL -~ mg

=
TOTAL WEIGHT 77,7 mg
[ 7Z
A
TOTAL MOISTURE g g




ANALYTICAL DATA

PLANr —_ /D )/ C. széld/)/)"‘x‘, "‘C-(»"LG

DATE __ .. I 9/12/ 75
SAMPLING LOCATION _ TITaied

SAMPLE TYpE __ /A27 w Fleal iy
RUN HUWBER Z

SAMPLE 80X NUMBER /

CLEAN-UP MAN

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS),

FLASK. FRONT HALF OF FILTER HOLDER

FILTER NUMBER 2 L 2

3817

BACK HALF

IMPINGER CONTENTS AHD WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK

HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE.
IMPINGERS

. FINAL YOLUME ___;_l_rv T ml

" INITIAL VOLUME __#€0_ mi

Il b ol

NET VOLUME _/_1_.:___ ml

SILICA GEL -
FINAL WEIGHT  _2:> " ¢

INITIAL WEIGHT 200 g

NET WEIGHT REL N

SUBTOTAL

T A i g 4 gy ey o e e i s vz o e
J cete f ] e e

COMMENTS:

CONTAINER Lok

FRONT HALF SUBTOTAL

..,
v
-

2

CONTAINER

ETHER-CHLOROFORM
EXTRACTION

CONTAINER

BACK HALF SUBTOTAL

~
’\ |V-m-\""”\ r"" .::)\ J:) D

LABORATORY RESULTS,
/\ r‘-"(' - "'7

mg

"\‘ " . .
CONTAINER =l oo = i

3l

o I
i mg

2945 4,
-
S
—
B, mg

TOTAL WEIGHT

Q}%L!‘S‘.L-,t .

H

[14>]

TOTAL MOISTURE

e e R B




ANALYTICAL DATA.

A
DE%! ! ROV AR

vt O Ao
DATE __. .. G/ /z//?., -
SAMPLING LOCATION e s
SAMPLE TYPE £ir

RUN NUMBER -
SANMPLE BOX NUMBER /
CLEAN-UP MAN R

FRONT HALF

ACETONE WASH OF NOZZI.E, PROBE. CYCLONE (BYPASS),

FLASK. FRONT HALF OF FILTER HOLDER

. - 4
PRI RL
A e

FILTER NUMBER

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME _
INITIAL VOLUNE _2S9__ ml
NETvOLUME 229l

SILICA GEL L
FINAL WEIGHT _ = 'S _ ¢ g
INTIAL WEIGHT &= g 8
NET WEIGHT 5 s g

COMMENTS:

e
contamer OO ~&]

conTamer D0~ 1=

FRONT HALF SUBTOTAL

CONTAMER
ETHER-CHLOROFORM
EXTRACTION

CONTAINER
BACK HALF SUBTOTAL

LABORATORY RESULTS

e

PoTw e B me
R -
o ~

I i '3’ - mg

mg
e
mg
———n—
mg
Poes,
mg

TOTAL WEIGHT

_ N
J}\ -~ ij‘!
™

—~
{2
LW

)

TOTAL MOISTURE

SUBTOTAL — ¢




ANALYTICAL DATA

PLANT _ . L0207

DATE _. .=~

SAMPLING LOCATION oo -
SAWPLE TYPE __

RUN HUNBLR

SAMPLE BOX NUNBER

CLEAN UP itAN

FRONT HALF

ACETONE WASH OF HOZZLE, PROBE, CYCLOMNE (BYPASS),

FLASK. FRONT HALF OF FILTER HOLDER

.o
Ll S U BN " ¢ P
FILTER NUMBER = 00 D335, 4
— oY 4 yor P
. LR5, 5
r\\’ :\(.:a’
DG

BACK HALF

iPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IPINGERS. CORNECTORS, AND BACK ETHER-CHLOROFORM .

HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS. CORMECTORS, COMTAINER me
AND BACK HALF OF FILTER HOLDER : N |

BACK HALF SUBTOTAL mg
TOTAL WEIGHT | Mg
MOISTURE
HPINGERS oG %
FINAL VOLUME _,_L/_z_ ml o,
INITIAL VOLUNE T2~ o ] 17
NET VOLUME 2 £ _ml ad
,-—-——-.:"‘"l"’”’
SILICA GEL S . l
FINAL WEIGHT = =7 ¢ g 1
INITIAL WEIGHT - g =z
NET ‘NElG;T T : TOTAL HOISTURE /Qﬁ / g
SUBTOTAL ¢

COMMENTS:

LABORATORY RESULTS
™ T i

i, Liwim
f' g

J— -
R

CONTAINER = = 2%

NGy AT
o R
.

v

CONTAINER -~ ©

» me

P
ot WA ‘:;\L

/0 256,
FRONT HALF SUBTOTAL __/ 8y 7000 0™~




ANALYTICAL DATA

PLANT _

DATE . =~ . .. _ —
SAMPLING LOCATION ‘

R I
SAlMPLE

—t

VP

CRUN KRUMBER - —

SAMPLE BOX NUMBER

CLEAN UP AN

FRONT HALF

v L e . —— o TR AT et vk e

ACETONE WASH OF NOZZLE. PROBE, CYCLGNE (BYPASS).

FLASK. FRONT HALF OF FILTER HOLDER

S B e’ :.3[/

FILTER NUMBER = » <& 783

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF
IPINGERS, CONNECTCRS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONMNECTORS,
AND BACK HALF OF FILTER HOLDER

RE

HOISTL

—

IMPINGERS -
FINAL VOLUME _- " ml
INITIAL VOLUNE -~ m!
NETVOLUME __~ _ ml

SILICA GEL -
FINAL WEIGHT - S g
IMTIAL REIGHT __ B
NET WEIGHT g z

CONMENTS:

CONTAINER

CONTAINER __ —

FRONT HALF SUBTOTAL

LABORATORY RESULTS

oLty
[ o~
DT g

299, .

CONTAIRER _ — mg
ETHER-CHLORCFORM wariee,

EXTRACTION mp
Puzngom

CONTAINER o mg

BACK HALF SUBTOTAL ' me

TOTAL WEIGHT

TOTAL MOISTURE ‘ g

SUBTOTAL ¢

e sy e % g ot g DAY
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APPENDIX C

SAMPLE CALCULATIONS



SAMPLE CALCULATIONS

Test Run 1 = Ammonium Sulfate Dryer Baghouse Exhaust Stack

1. Volume of dry gas sampled at standard conditions (689F, 29.92

in. Hg), dscf.
p £
y 17.6L7 x Y x voooox ( Py ¥ 136
m(std) = -
[t + u60)
m
0.69 = 5h.94
17.6L47 x 1.006 x 56.60 x{29.97 4 9.3 !
v ‘ 3.6 |
m{std) =
(5.5 + 60)
Where:
. Vm(std) = Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, dscf.
Vm = Volume of gas sample measured by the dry gas meter at
meter conditions, dcf.
Pb ' =  Barometric pressure, in. Hg.
O H = Average pressure drop across the orifice meter,
in. H,0.
2
Tm o= Average dry gas meter temperature, °F.
17.647 = Factor that includes ratio of standard temperature
(528°R) to standard pressure (29.92 in. Hg). °R/in. Hg.
Y = Dry gas meter calibration factor.

2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

= i - ! - :
Vw(std) (0.04707 x VWC) + 0.04715 «x stg.

= ' + 0014] ) = 8. 6
V. (std) (0.04707 x 172 ) + { 715 x 14 7
Where:
Vv(std) = Volume of water vapor in the gas sample cbrrected to
Y standard conditions, scf.
v = Volume of liquid condensed in impingers, ml.

we
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W
wsg
0.04707

0.04715

3. Moistur

WS

WS
Where:

WS

L, Mole fr

Where:

Ma

5. Dry mol

de

P T S S

- 2 =

=  MWeight of water vapor collected in silica gel, g.

Factor which includes the density of water

(0.002201 '-/m1), the molecular weight of water

(18.0 1b/1b-mole), the ideal gas constant

T21.85 Lin. Hg) (ft3)/(ib-mote) (PR)T ; absolute
temperaturs at standard conditions (528°R), absolute
pressure at standard conditions (29.92 in. Hg), ft’/ml.

Factor which includes the molecular weight of water
(18.0 1b/1b-mole), the ideal gas constant

721.85 (in. Hg)(ft3)/(1b-mole) (OR)}. absolute
temperature at standard conditions (5280R), absolute
pressure at standard conditions (29.92 in. Hg), and

453.6 g/1b, ft3/qg.

e content.

Vw(std)

Vutstd) T V(std)

= 8.76
8.76 + 54.94

= 0.137

= Proportion of water vapor, by volume, in the gas
stream, dimensionless.

action of dry gas.

WS

= 1 - 0.137 = 0.863

= Mole fraction of dry gas, dimensionless

ecular weight of gas stream, Ib/lb-mole.

= o.h&o(%coz) + 0.320 (zoz) + 0.280 (szu2 + % CO)

T ————— e e e T, £ T T e RS T ST T I T [

P Lt el



-.3..

M = (0.440 x )+ (0.320 x ) +0.280 ( + )
= 28.97 (Air)

Where

MUl =  Dry molecular weight, lb/lb-mole.

°/,CO2 = Percent carbon dixoide by volume, dry basis.

%02 = Percent oxygen by volume, dry basis.

%Nz =  Percent nitrogen by volume, dry basis.

%C0 = Percent carbon monoxide by volume, dry basis.

0.440 = Molecular weight of carbon dioxide, divided by 100.

0.320 =  Molecular weight of oxygen, divided by 100.

0.280 = Molecular weight of nitrogen or carbon mohoxide,

divided by 100.

Actual molecular weight of gas stream (wet basis), 1b/lb-male.

MW A = My x M)+ L8 (1 - Md)}

MW = (28.97 x 0.863) + 18 (1 -0.863 )
= 27.46

Where:

MWS = Molecular weight of wet gas, 1b/lb~moie.

18 =  Molecular weight of water, Ib/lb-mole.

Average velocity of gas stream at actual conditions, ft/sec.

: , |
. o L i
= 8?.&9 X Cp x (7:p) |

avg. X T



i

- L -

R

591 i
30.09 X 27.h6

85.49 x0.843 x 0.769x

46.9

Average gas stream velocity, ft/sec.

Pitot tube constant, ft/sec X
(1b/1b-mole) (in.Hg)

P

R (i H0)

Pitot tube coefficient, dimensionless.

Velocity head of stack gas, in H,0.
Absolute gas stream temperature, OR.

Absolute gas stack pressure, in. Hg.

Average gas stream dry volumetric flow rates, dscf/min.

Qs(std)

| Qs(std)

Where:

Qs(std)

1058.8

1058.8 x vooX AS X Md X Ps
T

S

1058.8 x 46.9 x 0.449% 0.863x 30.09
(131 + §80)

980.

Volumetric flow rate of dry stack gas, corrected to
standard conditions, dscfi/min.

. 2
Cross-sectional area of stack, ft~.

Factor which includes standard temperature (528°R),
standard pressure (29.92 in. Hg), and 60 sec/min,
(°R) (sec)

(in. Hg) (min)

Isokinetic variation calculated from intermediate values, percent.



I

17.316 x 591 x  54.94
46.9 % 120 x 30.09 x 0.863x ( 0.189 )2

= 107.8
VWhere:
! = Percent of isokinetic sampling.
0 = Total sampling time, minutes.
Dn = Diameter of nozzle, inches.
17.316 = Fac&or which inciudes standard temperature (528°R),

standard pressure (29.92 in. Hg), the formula for

calculating area of circle WD . c
—7J~ » conversion of

square feet to square inches ( 144), conversion of

seconds to minutes (60), and conversion to

percent (100), (in. Hg) (in2) (min)

(°R) (ft2) (sec)

Particulate concentration, gr/dscf.

Cl = 0.015432 x Mt
Vm(std)

¢ = 0.015432 «x 999 - 0.028

! 54. 94 '
Where:
C] = Particulate concentration, gr/dscf.
Mt =  Total weight of particulate caught by trein, mg.
0.015432 = Conversion factor of gr/mg.

Particulate mass emission rate, lb/hr.

)]

PMRt 0.008571hL «x C1 X Qs(

std)

i

0.0085714  x 0.028 x 980 = 0.24



Where:

i

PMR Particulate mass emission rate, 1b/hr.

Conversion factor relating minutes to hours (60), and
grains to pounds (7,000), (ib) (min)/(ar) (hr).

O
o
o
(o]
i
~
=y
i



APPENDIX D

EQUIPMENT CALIBRATION DATA
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PZN
Verc TSy
’ Al <
50 gLrmr)?
l . 4
Date 7/7/78 Box Ho. |ze+
7 / (Z’ .
;q’ b : . ' Py
Barometric pressure, Py = ___in. Hg Dry gas meter o, QL1 G 1/ 77—
%emper;L&;é"~
oririce |(a8,ve1ue a8 VOIS Gt T T by g iy
manometer oy or meter Meter (Inlet|QutletiAverage | ..
setting, v v Time
all, W ¢ tws tgis] tdoo ta, 0,
in. M0 | £ ft3 °f °F | °F °F imin | v sHg
s 7/ Y
0.5 s.000| 5,041 |7 79 o7 p8 176,75 Lz 5944 spre
1.0 Siocerr GG |75 05 |E 0\ 7T g0l 2975 i7.554nmd 1,707
2.0 M2225) 10,3/4 |72 75 76070 291 9075 113, /601004 /. 875
1.5 4T M pgel SS72 |75 o5 9%, 9_@?? /01.0 1450 heall /.305
S50 | A 5,230 |70 e hr | T 0w fo 50| 550 | 959 1,767
8.0 1Q_m"< o :
Average weed 1770
Calculations
Y- ol
aH ._“MEN(..L_‘?_im__ 0.0317 all  [(t, + 460) o | 2
—“i—— ] __:.\U_ ) - .____..__“__.__.,..... PUASSE
Al 136 Vd<pb + 3% (tw + 460) Ph (tg + 460) Vi,
0.5_| 0.0368_ _ )
1.0 0.0737
2.0 0.147
5 40" | 0.294
LS &207 | 0.431
8.0 0.567
y = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t 0.0]

Orifice pressurc differential that gives 0.75 cfm of air at 70° F and 29.92
inches of mercury, in. Hp0. Tolerance - * 0.15

el
5
"

|



£C s

~ 002 c;f/*/
UM’“‘M: Z?
7/ 70
Date /f g? ;2£~ Box Mo, /2221:5— —
20,02 . ’
Barometric pressure, Pb = ___in. Hg - Dry gas meter o, ﬁ?/”Qé?[A/%?l«
Teuperatu[egﬂ
o Gas volume|Gas volume 77777 .7 T T
m9:é;:§2r wetl test | dry gas jft-tgﬁim___.p'y 9as mcter -
rentEE meter meter Meter InletiOutletjdverage | ..
setting, v v N t Time
alf, W d> W tdi+| tdoo d 0,
in. 10 | ft3 ft3 °F °F | °F °F min | v atlp
. S = 70
0.5 s.000| HLT3| M pg |5 |02 770 20802 1, 7%F
SRR Swgn| #7717 7e (§E | 7% 475 7.2 00k 50T
.0 10.00/ | f0,/G6 171 73 Zg% ool 0 |z ot 1,262
6.0 10.0000 /4,36(173 73770 | 5%, | 96.25]9.2231,9978 2,085
1550 | o0l 5295 7293 |0 | 28 1975 | 75639955 4756
8.0 10 o
Average 1009 /.5
Calculations
Y atlg
o Wk (‘dj 460) 0.0317 all ['(tW + 460) e] 2
e 3 — T e e
" 5 va(Py + 73%) (v + 960) b (td * 460) .
0.5 0.0368 _
1.0 0.0737
2.0 0.147
4.0 0. 2Q4
1o 50" | C 0431
8.0 O 988
= Ratio of accuracy of wet test meter to dry test meter. Tolerance = % 0.0}
slg = Orifice pressure differential that gives 0.75 c¢fm of air at 70° F and 29.92

inches of mercury, in.

H20.

Tolerance - * 0.15
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Date / P 7» Box Mo, /X5
Barometric pressure, Py = ___in. lig Dry gas meter Tlo.
i Temphraléfgﬁﬁ
e Gas volume|Gas volume |y o1 ] Dry gas me ::””
I mcter meter Muter inlet Outlet A.cv age :
setting, v v i Time
2H, w: ¢ tws tdis| tdo- t 0,
in. Hp0 ft3 ft3 °F °F | °F °F min |y LHp
0.5 5 aed oF [ = },82
Ay 4 e <] 3 T - -
1.0 St%U 2/{/,6:;9{:‘_/030 SE\Q dQ:,Q 6.\.«15 57 SQLOIS ‘lw‘.‘ 88
¢t {7 M ot} 50w -
2.0 o0y e, 2z 170 ¢ 7yn i G5 13,6700 f?) ey
a4 PR = PERIRN . - -~ 1
4.0 ]9 e, vé Y. 2 Q 8 e C}"( 7 'Ci'—; _L;___Q_Q‘ti‘ a\ v ) a
6.0 10 '
8.0 0 ' S
Averagel \,67 E
Calculations
Y akip
" _Vu Py (ty + 460) 0.0317 4 [( t, + 460) ej) 2
— At 3 Pty + At v
aM 13.6 Va(ro + 13.6) (t*’ * 450) Pp (tg + 460) Yu
0.5 0.0368 -
1.0 0.0737
2.0 0.147
4.0 0. 294
6.0 O 431
8.0 | 0.588
v = Ratio of accuracy of wet test meter to dry test meter. Tolerance = £ (.0}

AH@

Orifice pressurc differential that gives 0.75 cfm of alr at 70° F and 29.92
Tolerance - * 0.15

inches of mercury, in.

i

20.
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Date ?M (8 _‘7’3

Box No. /0/2 Q;

. E;C"(l
Barometric pressure, Py = ___in. Hg Dry gas meter llo. </
Temper;LJ;é.~
ceo |Gas volume|Gas volume T e Ao e T
O:;)'i1z:r wet test | dry gas [Wet test|  Ory gas meter
ma ?e - meter meter Meter |Inlet|OutletiAverage | ;.
setting, y V t b ¢ N Time
aH, W dr Wo di»| ‘do> d» 8,
in. W0 | ft3 fe3 °F °F | °F °F min |y sl
'R 776,095 707 S T 3 p
05 é )Al knzz? )0 ")(‘\ SO /"'J\- /f ag’““gb ‘nqd‘ ‘ '83)
-I‘Fr'r{— Iy + S Sy X 7 . ")
~__L~CZ§ fzﬁﬁ 7\(.(5C ’° 20 7375 oy | /Q“$J3.OV1 } 1% )
2805 W5 HAg ahy R T R R [;“"k‘?’\'()i% A
4.0 v "',]0 _—
6.0 10
8.0 0 o | .
Average L")\m l ‘ g&.
Calculations K= \-0\9/
\_‘___/
Y allg
. _ Vw Py (tg + 450) 0.0317 a  f(t, + 460) o ]2
i SV )| it e T
Al e Va(Pb + 1375) (tw + 460) ¢ Py (tg + 460) v,
0.5 | 0.0368
1.0 0.0737-
2.0 0.147
4.0 0.294
6.0 | 0.431 - <
8.0 0.588
Y = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t .01
ot = Orifice pressure differential that gives 0.75 c¢fm of air at 70° F and 29.92

inches of mercury, in. Hp0.

Tolerance - * 0.15
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Date 9""/2 \'78?

Box Ho. fX OF°

Barometric pressure, Pb = ___in, Hg Dry gas meter flo.
Temper;-t,t.n?é.__
o Gas volume|Gas volume -7 77 T T T
wor;;;igr wet test | dry gas et test] ~ Dry gas meter
|an' X mater meter Meter [Inlet{Qutliet|Average .
setting, v v : : Time
Al W dr tws tyis tdos o 2, .
in. 1150 ft3 ft3 °F °F | °F °F min |y aHg
- 3' é:’, Py t 0 5 Py :(:>Lll o ~—
- e o S TY - o = o e SNTE
1.0 s, |Z-ERENTT. Ve IF0 U gy 19,0165k 1,53
__—u-‘" n “\".“- g - 4 : e =% Ty ‘%-("
2.0 19 B, yow QY 2y /cc:a, N A el C"’CT"LC‘- l‘C?C-;_
4.0 10 :
6.0 10
8.0 10 e -
i =
Average /:Op‘}/ I 98 .f>
Calculations -
Y ol
. A )
R R (tg + 460) 0.0317 &l [(t, + 460) & | 2
i By (6 + as0) g ey | T T
sl TG vd(pb + 1y (tw + 460 Po (tg + 450) |V,
0.5 0.0368 _
1.0 0.0737
2.0 0.147
4.0 0.294 N
6.0 0.431
8.0 0.588
v = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t (0,01

aHp = Orifice pressure,differential that gives 0.75 cfm of air at 70° F and 29.92

inches of mercury, in. H30.

Tolerance - * 0.15
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Date / f/& 70 Box MNo. /('A\.
Barometric pressure, Py = in. Hg Dry gas meter lo.
Tempergiﬁfg—-
Orifice UaS,VO)UTO G{E‘vo1ume Wet test Dry gas moter
manome tor wet test | dry gas L. ity e -
carys meter moter Meter Intet|{QutletjAverage :
setting, v v Time
al, W d- s tyis| tdo- tds 0,
in. Hy0 ft3 ft3 of °of °F °f min |y £Hg
———— e [ R ..‘-',.'.:' - '/.‘I" C;’ C) PN - , - o
C! ,,7 5. 5 C'sl(" {‘?:?‘,;{ . '7L{ ¢ Cff;" C \:\.\5 .JL..IOz ";},:"ﬂ';- /, C—’(. é‘. l 617‘?
G770 5 leld e [ o0 V5 0S| us VOsed o 1L, T
2.0 10
4.0 10
6.0 10
8.0 0 o . ’,__~\\\\ _
Average - /,OC‘L) //7 (j_)_
Calculaticns
Y &g
" W Py (tg + 460) 0.0317 alt [(t, + 460) 8 ]2
Al ST o
o | T3 | vl ) (eeso) | AT e [T

0.5 0.03¢8

—_—— e e el R

1.0 0.0737

2.0 | 0.147
4.0 | 0.294
6.0 | 0.43]

8.0 | 0.588

~
i

Ratio of accuracy of wet test meter to dry test meter. Tolerance = % 0.0}

>
=)
"

Orifice pressure differential that gives 0.75 ¢fm of air at 70° F and 29.92
inches of mercury, in. Hp0. Tolerance - * 0.15
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APPENDIX E

DETAILED BAGHOUSE INFORMATION
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September 27,

Mr. Berry Jackson

Ray F. Weston, Inc.

Weston Way

Westchester, Penn. 19380

Dear Sir:

There were 17 tons per hour produced on the 12 and 13th.
tnclosed are the production and spec sheets your requested.
Please return the spec sheets.

Thank you.

Sincerely yours,

OCCIDENTAL CHEMICAL COMPANY

TQaNX\\\bu&¢¢i -

R.E. Kieissle
Production Manager

9802 Lawndale P. 0. Box 5337 Heuston, Texas 77012 (713) 477-8811

1978
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APPENDIX F

PROJECT PARTICIPANTS



The following VWeston employees participated

Peter J. Marks

Laboratory Manager

Barry L. Jackson

Supervisor, Air Testing

Jeffrey D. 0'Naill

Project Scientist Assistant

Gregory Celiano

Assistant Project Scientist

Richard J. Urban

Laboratory Technician

David D. Maloney

Laboratory Technician

PROJECT PARTICIPANTS

in this project:

econENVIRONomics

econENVlRONomics

econENVIRONomics

econENVIROMomics

econENVIRONomics

econENVIRONomics

Division

Division

Division

Division

Division

Division
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