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SECTION I

INTRODUCTION

Section III of the Clean Air Act of 1970 charges the Administrator of the
U.S. Environmental Protection Agency (EPA) with the responsibility of estab-
lishing Federal standards of performance for new stationary sources which may
significantly contribute to air pollution. When promulgated, these standards
of performance for new stationary sources (SPNSS) are to reflect the degree
of emission limitation achievable through application of the best demonstrated
emission control technology. To assemble this background information, EPA
utilizes emission data obtained from uncontrolled and controlled sources in-

volved in the particular industry under consideration.

Based on the above criteria, EPA's Office of Air Quality Planning and
Standards (OAQPS) selected the Union 0il Company's ammonium nitrate manufac-—
turing plant at Brea, California as a site for an emission test program. The
test program was designed to quantify and characterize the wuncontrolled
enissions from the predryer, dryer, and cooler operations associated with
the production of ammonium nitrate. This report presents the results of a

test program conducted during the week of March 26, 1979.

The Union 0il Company's ammonium nitrate manufacturing plant at Brea
produces prilled ammonium nitrate for industrial and fertilizer use. The
prills are formed by spray-drying a concentrated solution down through a
cooling tower. The prilling operation is followed by passing the newly
formed prills through a predryer, dryer and cooler. Prills leaving the

cooler are screened and transferred to a coating drum (see Figure I-1).

The predryer and dryer are large rotary drums with warm, dry air
continuously flowing through them. The rotary drum cooler uses refrigerated
air to condition the priils. The process operates continuously 24 hours
per day and 7 days per week as production demands. Emissions sampling was
conducted on the predryer, dryer, and cooler exhaust emissions while their

production rates were approximately 200 tons/day.

I-1



FIGURE I-1
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The sampling data presented in this report were collected by concurrently
sampling the outlet ducts of the predryer, dryer and c¢ooler prior to their
connection to emission control equipment. All emission tests conducted at
this facility were performed only during times of normal operation as described
in Section III, "Process Description and Operation”. The emission testing

program conducted at this facility consisted of the following:

(1) Particulate: Three repetitions of concurrent test runs were per-
formed at the outlet ducts of the predryer, dryer and cooler. The
tests were conducted using a modified EPA Method 5 sampling train
which provided velocity, moisture and particulate data.

(2) Particle Size: Data were collected at the outlet ducts of the pre-
dryer, dryer and cooler. An Anderson six-stage Cascade impactor
with pre—separator was used. Three particle size runs were made
per process unit, i.e., three runs for the predryer, three rumns
for the dryer, etc.

(3) Process Samples: Grab samples of ammonium nitrate were collected
once during each emission test run. They were collected at the
conveyor prior to the predryer, dryer, cooler and cooler outlet.
Bulk density and sieve analysis were performed by ES, while ana-
lysis for ammonia and ammonium nitrate concentrations of the pro-
duct samples were conducted by Union O0il laboratory personnel.
These analyses were performed on composite samples from the bulk
density and sieve analyses.

(4) Relative Humidity and Ambient Temperature: The predryer and
dryer operate using ambient air. In order to establish operating
conditions for these, relative humidity data were collected during
the sampling runs. Ambient temperature data were collected con-
currently with the relative humidity.
ES personnel were responsible for collecting and measuring the above
emission parameters. Simultaneously, GCA was responsible for monitoring and

recording the necessary process equipment operating parameters.

. Most of the test runs were discontinuous due to excessive loading at the
sampling locations. These interruptions were encountered throughout the test

program as indicated in Tables I-1 through I-3 (Daily Summary Log).

I-3
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TABLE I-3

DAILY SUMMARY LOG FOR TESTING ON MARCH 31, 1979
AT UNION OIL COMPANY, AMMONIUM NITRATE PLANT

BREA, CALIFORNIA

Production
Clock Rate Particle Sizing
Time Tons/Hr. Dryer ‘
1007 7.17 Test 1 Begins
1022 Test 1 Complete
1203 Test 2 Begins
1233 Test 2 Complete
1406 Test 3 Begins
1430 7.17 Test 3 Complete




The following sections of this report cover the results, process descrip-
tion and operation, lccation of sampling points, and sampling and analytical
procedures. In addition, Appendix J contains the summary of results for the
cleanup evaluations performed on the sample collectors used for the test pro-
gram. The Quality Assurance Audit samples analysis results supplied by the
EPA are included in Appendix K. Detailed descriptions of methods and proce-
dures, field and laboratory data, and calculations are presented in variocus

appendices, as noted.
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SECTION II

SUMMARY OF RESULTS

INTRODUCTION

This section presents the results of the testing program conducted during
the week of March 26, 1979 at the Union Oil Company ammonium nitrate facility
in Brea, California. Exhaust gas streams from the predryer, dryer and cooler
were sampled concurrently during normal process conditions. These process con-~
ditions were considered to be similar to those used during normal plant opera-
tion. Process parameters were carefully observed by representatives from EPA
and GCA.

Most of the test runs were discontinuous due to excessive loading of dust
particles. This excessive amount of dust was found to produce material accumu-
lation of up to 2 inches in the bottom sections of some of the test ducts. The
heavy loading of large particles caused plugging of probe nozzles and pitot

tubes, making the sampling extremely difficult.

AMMONIUM NITRATE AND AMMONIA RESULTS, PREDRYER

The summaries of the ammonium nitrate and ammonia results at the predryer
are presented in Tables II-1 through II-3. Table II-1 presents the data sum-

maries in English and Metric units.

The results of the insoluble particulates show that an average of 0.837
pounds per hour were emitted during the testing sequence. This is less than
one percent of the total particulate ammonium nitrate. Table II-2 presents
the results of the ammonium nitrate calculated from the measured moles of
nitrate, and ammonium nitrate calculated from the moles of measured ammonia.
The average ammonium nitrate particulate emission rates as determined from the
nitrate and ammonia analyses were 177 pounds per hour and 114 pounds per hour,
respectively. Comparison of these averages shows that the ammonium nitrate
emission rates obtained from the nitrate analyses were approximately 55 percent
greater than the ammonium nitrate emission rates obtained from the ammonia

analyses.

Table II-3 presents a summary of the ammonia results. The average ammonia
emission rate was 24.2 pounds per hour. The data showed that no excess ammonia
was found in the sampled gas stream during the first two runs. During the third

run, 25.8 pounds per hour of excess ammonia was detected.

1I-1
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Several sampling problems occurred during the pre-dryer testing. Large
size particles caused plugging of the pitot tube, sample probe, and nozzle.
This plugging resulted in several shut-downs throughout the three test runs.
A process delay was encountered during the first run. During Run No. 2, the
glass probe liner separated from the union connector and the prescribed leak
check conducted after completion of the run failed. For Run No. 3, one of
the glassware connectors broke. This connector was replaced and the run

resumed.

AMMONIUM NITRATE AND AMMONIA RESULTS, DRYER

The summaries of the ammonium nitrate and ammonia results at the dryer
are presented in Tables II1-4 through II-6. Table II-4 presents the data sum-

maries in English and Metric units.

The results of the insoluble particulates show that an average of 0.970
pounds per hour were emitted during the testing sequence. This is approxi-
mately 0.5 percent of the total particulate ammonium nitrate. Table I1I-5
presents the ammonium nitrate results calculated from independent analyses
of nitrate and ammonium. The average ammonium nitrate particulate emission
rates as determined from the nitrate and ammonium results were 206 pounds
per hour and 256 pounds per hour, respectively. Comparison of these averages
shows the nitrate based results to be approximately 20 percent less than
the ammonia based results. This comparison result does not agree with the

data obtained at the pre~dryer.

Table II-6 presents a summary of the ammonia results. The average
ammonia emission rate for the three runs was 54.5 pounds per hour. No excess
ammonia was detected during the first run. During the second and third runs

an average of 37.4 pounds per hour of excess ammonia was detected.

Sampling problems that occurred during the dryer testing include the
following:
(1) The concentration of large size particles caused plugging of the
pitot tube, sample probe and nozzle. This plugging resulted in
several shut-downs throughout the three test runs.

(2) A process delay was encountered during the first run.

II-5
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(3) A 2-inch layer of dust material was discovered on the bottom
section of the dryer duct.

(4) Several glassware connectors were broken during the test runs.
When this occurred, the sampling was stopped and the glass con-
nector replaced.

AMMONIUM NITRATE AND AMMONIA RESULTS, COOLER

Data summaries of the ammonium nitrate and ammonia results at the cooler
are presented in Tables II-7 through II-9. Table II-7 presents the data

summaries in English and Metric units.

The results of the insoluble particulate show that an average of 1.13
pounds per hour were emitted during the testing sequence. This is less

than one percent of the total particulate ammonium nitrate.

Table II-8 presents the ammonium nitrate results calculated from nitrate
analyses, and ammonium nitrate calculated from moles of measured ammonia.
The average ammonium nitrate particulate emission rates as determined from
the nitrate and ammonia analytical results were 219 pounds per hour and 330
pounds per hour, respectively. Comparison of these averages shows the nitrate
based results to be approximately 34 percent less than the ammonia based

results. This comparison result agrees with the data obtained at the dryer.

Table II-9 presents a summary of the ammonia results. The average
ammonia emission rate was 70.3 pounds per hour. No excess ammmonia was
detected during the first run. An average of 58.9 pounds per hour of excess

ammonia was detected during the second and third runs.

A process delay that occurred during the first run was the only problem

experienced during the cooler testing.

PARTICLE SIZE RESULTS, PREDRYER

Particle size distribution tests were conducted on the predryer exhaust
emissions on March 29, 1979. Summaries of the results are presented in

Table II-10 and in Figure II-1.

Figure II-1 displays the distribution versus the aerodynamic particle
size. These data show that particles larger than 11.96 micrometers (im)

accounted for more than 99 percent of the total mass.
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FIGURE II-1
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PARTICLE SIZE RESULTS, DRYER

Particle size distribution tests were conducted on the dryer exhaust
emissions during March 31, 1979. Summaries of the results are presented in
Table II-11 and in Figure II-2.

Figure II-2 displays the distribution versus the aerodynamic particle
size. These data show that more than 99 percent of the total mass was con-—

tained in particles larger than 11.89 um.

PARTICLE SIZE RESULTS, COOLER

Particle size distribution tests were conducted on the cooler exhaust
emissions on March 30, 1979. Summaries of the results are presented in
Table II-12 and in Figure II-3.

Figure II-3 presents the distribution versus the aerodynamic particle
sizes. These data show that more than 99 percent of the total mass was

contained in particles larger than 12.18 um.

The particle size results reported for the predryer, dryer and cooler
show the majority of the particles were collected in the first stage of the
impactor. This was due to the large particle size encountered and the limita-

tion of the impactor to fractionate these larger-sized particles.

RELATIVE HUMIDITY AND AMBIENT TEMPERATURE MEASUREMENTS

Relative humidity and ambient temperature measurements were recorded
during 15 minute intervals throughout the test periods. These data are

summarized in Table II-13.

PROCESS SAMPLE RESULTS, PRE-DRYER, DRYER AND COOLER

Process samples of the unscreened product entering and exiting the pre-
dryer, dryer and cooler units were collected during each of the tests. Tables
II-14 through II-17 summarize the results of the bulk density and sieve analysis
performed on these samples. Union 0il personnel performed ammonium nitrate
and ammonia chemical analyses on composites of these samples. These data

are not presented in this report as they are considered to be confidential.

II-15
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FIGURE II-2
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FIGURE II-3
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TABLE I1-13

SUMMARY OF MARCH 29 AND 30, 1979

AMBIENT TEMPERATURE AND RELATIVE HUMIDITY
FOR THE PREDRYER, DRYER AND COOLER
AMMONIUM NITRATE PLANT

UNION OIL COMPANY, BREA, CALIFORNIA

Sampling Ambient Relative
Date Time Temperature Humidity
3/29/79 1030 62 55
1045 64 52
1100 64 52
1115 64 52
1139 64 52
1145 63 57
1200 67 50
1215 68 50
1230 67 50
1245 68 50
1300 69 48
1315 68 48
1239 68 50
1345 67 53
14C0 67 53
1415 67 53
1430 6€ 53
1445 67 53
1500 66 53
1515 67 53
1530 66 53
1545 66 53
1509 67 53
1715 66 50
1730 66 53
1745 66 53
1200 66 53
1215 64 58
1830 64 58
1845 64 60
1900 63 62
191z 62 68
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TABLE II-13 (Cont'd.)

SUMMARY OF MARCH 29 AND 30, 1979

AMBIENT TEMPERATURE AND RELATIVE HUMIDITY
FOR THE PREDRYER, DRYER AND COOLER
AMMONIUM NITRATE PLANT
UNION OIL PLANT, BREA, CALIFORNIA

Sampling Ambient Relative
Date Time Temperature Humidity
3/30/79 0900 62 64
0915 64 58
0930 64 58
0945 64 56
1000 66 55
1015 65 57
1030 66 55
1045 66 55
1100 67 53
1115 70 50
1130 67 53
1145 67 53
1200 68 56
1215 67 53
1230 69 57
1245 67 62
1315 69 50
1330 67 53
1345 67 50
1400 68 50
1415 67 45
1500 68 49
1515 69 47
1545 68 48
1600 68 48
1615 68 48
1630 69 49
1645 68 50
1700 68 51
1715 67 53
1730 66 55
1745 65 52
1800 65 59
1815 65 59
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SECTION IIl

PROCESS DESCRIPTION AND OPERATION

Process Equipment

The ammonium nitrate (AN) solution leaves the neutralizer at a concen-
tration of 83 percent AN. The solution is concentrated to 95 percent in a
vacuunm evaporator and pumped to a holding tank at the top of the prill tower.
From the holding tank, the AN melt flows by gravity to the sprayheads.

The week before testing, the sprayheads were replaced by a set of larger
sized sprayheads. The new sprayheads have twice the diameter of the old spray-
heads and, therefore, four times the surface area. These new sprayheads have
an estimated production rate of four times that of the old sprayheads, or 32
ton/day per new sprayhead. Production rate is controlled by the number of

sprayheads in operation.

The low density prills exit from the bottom of the tower on a conveyor
belt and are transferred to the rotary drum predryer. The product leaving
the predryer enters the rotary drum dryer and from there passes through the

rotary drum cooler. Prills leaving the c¢ooler are screened and transported

to a coating drum.

The air stream passing through the cooler is treated with a Sly Scrubber
before being released to the atmosphere. The exhaust from the dryer and the
predryer are combined and treated by a second Sly Scrubber before being vented
to the atmosphere. The exhaust from the top of the prill tower is not treated

at this facility.

Figure III-1 depicts the solids formation section of this ammonium nitrate
plant. Two coaters are present and each applies a different type of coating;
however, only one coater is used at a given time. One coating is for indus-
trial grade product, the other coating is for fertilizer grade product. There
is no difference in the low density prills used for the two products, only

the coating used on the prills is different.
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FIGURE III-1
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PROCESS OPERATION

GCA monitored and recorded process equipment parameters while stack samp-—
ling was in progress. Sampling was conducted on the uncontrolled exhaust
from the predryer, dryer and cooler. Process parameters were carefully moni-
tored and recorded to ensure that sampling was conducted while the ammonium
nitrate process was operating at steady state and at a production rate repre-

sentative of normal operation.

The stack sampling consisted of three mass emissions runs and three par-
ticle size runs on the uncontrolled outlet air stream for each of the three
rotary drums: i.e., the predryer, the dryer, and the cooler. During testing,
17 parameters were monitored and recorded to insure that testing occurred only
while the process was in normal operation. Appendix H contains a copy of the
raw data taken during the test period. Nome of the values recorded at this

facility are considered confidential by the plant.

Most of the readings recorded were taken as indicators of process sta-
bility during testing. Table III-1 shows how the recorded parameters varied
during the three sets of mass emissions runs. A summary of the actual data
appears in Table H-1 of Appendix H. The draft setting out of the predryer/

dryer and the draft values were constant during testing, both set at 100.

Most of the readings remained relatively constant during testing. The
greatest variation was experienced by the draft setting into the predryer,
and the draft setting into the dryer. These values reflect the static pressure
in the entrance duct to each drum. Variation in these wvalues may reflect
variation in air flow rate through the drums. This fact is important to the

evaluation of the emission data and therefore deserves attention.

The damper on each drum inlet is seldom changed and airflow should be
relatively constant. Fluctuations in the readings for the draft setting into
predryer and draft setting into dryer, such as those encountered during the
testing, are generally attributed by the plant to malfunctions of the trans-
mitter. A buildup of AN in the pressure tap of these devices can result in
readings which are much lower than the actuai wvalue. This type of problem
can be expectéd to occur when the plant is experiencing problems of high

moisture content in the prills. This condition was experienced throughout

I1I-3
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the week of testing as a result of the heavy rains. The transmitter for the
draft setting into the predryer had to be repaired Friday wmorning, March 30.
The readings after it was repaired were more stable and after a couple of
hours of operation, readings read consistently from 0.5 to 0.6. It therefore
appears likely that the fluctuations in readings were .caused by instrument

error rather than variations in the airflow rates through the dryer and predryer.

Two readings of lesser importance which experienced some vériation are
Percent Moisture of the product from the cooler, and the Product Temperature
into the predryer. It is not known if emission data are significantly affected

by fluctuations of this magnitude in these two parameters.

The nine particle size runs were performed between mass emission runs
on Thursday and Friday, and between 0945 and 1430 on Saturday. The process
was operating normally during these tests, although the production rate on
Saturday was somewhat lower than normal. The change in airflow through the
predryer on Saturday occurred when no tests were being run on that device.
A summary of process data taken over the entire 3 days of Thursday, Friday

and Saturday apears in Table H-2 of Appendix H.

Production rates during all three mass emissions Tuns were in normal range.
New sprayheads were installed during the week of March 19, 1979. At the time
testing was performed, the throughput of AN wmelt for these sprayheads had not
been determined. The new nozzles had twice the diameter of the old ones and
hence four times the surface area. The throughput for the new heads were
therefore estimated to be approximately four times that of the old sprayheads,
or 32 ton/day per new sprayhead. Plant calculations made subsequent to testing
have shown sprayhead throughput to be about 28.6 tons/day. Production rate,
based on this value, for Thursday March 29, when seven heads were in operation
was approximately 200 tons/day. On Friday March 30, eight heads were in opera-
tion during the first test (0945 to 1430), yielding a production rate of approxi-
mately 229 tons/day. During the third run, between 1640 and 1830 on March 30,
production rate was reduced from eight sprayheads (229 tons/day) to seven spray-
heads (200 tons/day). This change occurred at 1730; the mean production rate
during this run is 213 tons/day. Production was somewhat lower on Saturday

March 31, during the particle size tests. Only six heads were in operation,
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corresponding to a production rate of 172 tons/day.

production rates and signed by a representative of the Union 0il Chemical

Company appears in Appendix H.

Table III-2 below summarizes these rates.

TABLE II1I-2

A letter confirming these

AMMONTUM NITRATE PRODUCTION RATE DURING TESTING

Sprayheads
Test No. Date Time in Production Rate
Operation (tons/day)
1 3/29/79 1409-1440 7 200
1800-1930
2 3/30/79 0945-1430 8 229
3 3/30/79 1640-1730 8 229
1730-1830 7 200 Mean = 213
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SECTION IV

LOCATION OF SAMPLING POINTS

The outlet ducts of the predryer, dryer and cooler did not have sampling
ports located in accordance with EPA Method 1 as specified in the Federal
Register, Vol. 42, No. 160. Therefore, additional sampling ports were in-
stalled. The location of the ports was determined by locating the port 80% of
the total length of straight pipe from the nearest upstream disturbance. Two
4" ports were installed, orientated at a 90° angle to one another. These port

locations are presented in Figures IV-1 and IV-2.

As a natural occurrence in the ammonium nitrate plant, a layer of product
accumulates in the lower portion of the duct and on the inside walls of the
duct. After calculating the sampling point locations in accordance with EPA
Method 1, the points located within one inch of the duct wall were not sampled
in order to prevent plugging of the sampling probe and pitot tube. The specific
procedures used at each sampling site to eliminate the potential plugging

problems are discussed in the following subsections.

PREDRYER

The predryer duct was a 158-inch long horizontal duct, 24.25" in diameter.
The nearest upstream disturbance was 5.2 pipe diameters. The downstream dis-
turbance was 1.3 pipe diameters. Therefore, in accordance with EPA Method 1,
a particulate traverse of 20 points was conducted. The horizontal port was
designated “A" and the vertical port was designated "B". Points A-~1, A-10,
B~11, and B-20 were sampled at a distance of 1 inch from the stack wall.

Particle sizing was conducted at point 6 on traverse B (see Figure IV-3).

DRYER

The dryer duct was a 75-inch long horizontal duct, 23.5" in diameter.
The nearest upstream disturbance was 2.5 pipe diameters. The downstream dis-
turbance was 0.7 pipe diameters. Therefore, in accordance with EPA Method 1,
a particulate traverse of 32 points was required. The horizontal port was
designated "A™ and the vertical port was designated "B". Particle sizing for

the dryer was conducted at point 6 on traverse A (see Figure IV-3).

Iv-1



As a result of accumulated product inside the duct, several points could
not be sampled. During the first run, points A-15, A-16, B-1, B-2, B-3, B-4,
B-14, B-15, and B-16 were not sampled. The sampling time at points A-14, B-5,
and B~13 was increased in proportion to the number of points not sampled. Dur-
ing the second and third runs, points 14, 15, and 16 on both A and B traverses
were dropped, resulting in a 26 point traverse. In addition, points B-1 through
B-4 were not sampled; instead, five times the normal amount of sampling was con-—

ducted at point B-5.

COOLER

The cooler duct was a 176-inch long horizontal duct, 25.25" in diameter.
The nearest upstream disturbance was 5.6 pipe diameters. The downstream dis—
turbance was 1.4 pipe diameters. Therefore, in accordance with EPA Method 1,
a particulate traverse of 20 points was conducted. The horizontal port was
designated "A" and the vertical port was designated "B". Particle sizing was
conducted at point 8 on traverse A (see Figure IV-3). Points A-1, A~10, B-11,
and B-20 were not sampled. Instead, the adjacent points (A-2, A-9, B-12, and

B-19) were sampled for twice the normal time.

RELATIVE HUMIDITY AND AMBIENT TEMPERATURE

Relative humidity and ambient temperature were recorded at 15-minute
intervals throughout the test. These readings were collected by sampling the
air at the inlet to the refrigeration unit at the cooler. The ambient air
entering the predryer and dryer was assumed to be the same as that entering

the cooler refrigeration unit. For the location of the position of data

collection, see Figure IV-4.

PRODUCT SAMPLING LOCATION

Composite samples of product were taken at conveyor belts of the pre-
dryer-in, dryer-in, cooler-in, and cooler-out. For the different sampling

locations see Figure IV-4.
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FIGURE IV-3

AMMONIUM NITRATE PLANT CROSS-SECT|ONAL
TRAVERSE POINTB LOCATIONS

PARTICLE SIZE
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SAMPLING LOCATION

DRYER
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FIGURE 1V-4
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SECTION V

SAMPLING AND ANALYTICAL PROCEDURES

SAMPLING METHODS

Modified Method 5 sampling was conducted concurrently at the outlet ducts
of the predryer, dryer and cooler. Traverse points were sampled three minutes
per point. A total of 20 traverse points were sampled for the predryer and
cooler. At the dryer, 32 traverse points were sampled during the first rum,

and 26 traverse points were sampled during the second and third rums.

Borosilicate heated glass probes were used for all sampling. Probe liner
temperatures were maintained at approximately 10°F above the stack temperature.
Between the probe and sample box, an unheated 5/8" OD Teflon® tube was used.
The'sample box contained six impingers. The second and fourth were Greenburg-
Smith impingers, the remainder were 1/2" straight tube impingers with the open
end within 1/2" of the bottom of the impinger jar. The first two impingers
contained 200 ml deionized-distilled water. The third and fourth contained
200 mls 1N sulfuric acid (IN HpSO4). The fifth impinger was dry and the
sixth contained 200 gms silica gel. All impingers were contained in an in-
sulated container and kept under ice during sampling. Figure V-1 illustrates

the sampling train configuration used.

All sampling was performed isokinetically. Sampling and meter box con-
ditions were recorded every three minutes. During port changes all three
sampling trains completed sampling at Port A before starting concurrent samp=-

ling at Port B.

Occasionally, plugging of the probe and pitot tube occurred. To dissolve
the particulate plugging the probe, it was rinsed with deionized-distilled
water after which sampling continued. The rinse water was allowed to flow
through the probe and Teflon® tube into the first impinger where it was col-
lected. On the vertical traverse, sampling points were limited by the amount of
dust accumulated at the bottom of the duct. The traverse points near the duct
walls were not sampled because of product accumulation. In order to prevent
nozzle plugging or atypical results, traverse points within one inch of the
duct walls were not sampled. To compensate for the unsampled point, the
point prior was sampled twice. In some cases more than one point had to be

omitted; then the procedure discussed in Section IV was applied.
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Several intermediate and final gas meter readings were not recorded
on the field data sheets for the dryer sampling. In order to calculate
the total volume sampled, the readings were estimated by using the orifice
meter equation, the orifice meter calibration, and the recorded orifice

meter pressure drope.

SAMPLE CLEAN-UP

At the conclusion of each sample run, the Method 5 sample box, Teflon®
tube, and probe for each team were delivered to a mobile field laboratory
set-up at the Union 0il plant. During transport from the sampling site to
the laboratory, rubber plugs were inserted into all open probes, Teflon®

tubes and sample collector openings to prevent loss of sample and contamination.

Two borosilicate glass bottles with Teflon®-lined caps were labeled to
identify the sample runm, location, date and time. One container was identified
as "Container #1" and contained the contents of the first two impingers, along
with deionized water washings from the first two impingers, connecting glass-
ware, Teflon® tube, and probe. The second glass container was identified as
“Container #2" and contained the contents and rinses of the third, fourth
and fifth impingers. All of these rinses were performed using 1N H3S04. The
impinger and associated glassware were rinsed three times with the corres-
ponding liquid wash. The impinger tube assembly was not removed from the

impinger jar during the clean-up procedures.

The Teflon® tube was washed with three separate deionized-distilled
water rinses. A flask was attached to one end of the tube and it was filled
with approximately 75 ml of deionized-distilled water. The tube was then
washed three times by rinsing the rinse water from one end of the tube to the

other. The rinse was then emptied into Container #1 and the procedure repeated
two additiomal times.

The probe was washed with the nozzle attached. Seventy-five ml of rinse
water were placed into the same flask used for the teflon tube washings. The
rinsing for the probe was performed in the same manner as the teflon tube
washings above. In addition to the rinsings, the probe was brushed and
rinsed an additional three times to remove all particulates. These additional

washups were collected and emptied into Container #1.
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The liquid levels in Container #1 and Container #2 were marked and the
caps sealed after the clean-up procedure was completed. The containers were

then transported to the ES laboratory in Arcadia for analysis.

LABORATORY PROCEDURES FOR AMMONIUM NITRATE

Each AN sample was transported to the lab where they were logged in the
lab notebook and measured volumetrically to determine the initial sample

volume.

There were two types of sample solutions; deionized-distilled water and
one normal sulfuric acid (IN HpS04). The water solutions (referred to as
Container #1) contained the in-line glass fiber filter. The sample jar was
placed in an ultra sonic bath to dislodge any trapped particulates. The
samples were then each filtered through a glass fiber filter and Buchner
funnel. These filters were individually placed in plastic petri dishes
and dried in a dessicator. Each glass fiber filter was numbered and weighed
prior to its use. Once these filters were dry, they were weighed again and

the insoluble particulate was determined.

The ammonia analysis was colorimetric, utilizing the Nessler's Reagent.
The colorimetric absorbance reading was made on a Bausch and Lomb Spec-20
set at a wavelength of 405 nm. The nitrate analysis was conducted using
a specific ion exchange electrode and Orion Model 901 digital readout. The
sample solution was mixed with a Teflon® coated magnetic stirrer to ensure

uniformity of the solution when the ion exchange probe was used.

All of the results were placed in a hard-bound laboratory notebook.
The time, date, barometric pressure and room temperature were recorded at

the time of analysis. These notes are reproduced in Appendix D.

PARTICLE SIZE SAMPLING AND ANALYTICAL METHODS

Particle size determinations were done using a six-stage Andersen Mark
III high-temperature inertial cascade impactor. Stack gas samples were drawn
isokinetically and the particulate was aerodynamically fractionated by size
and captured on Andersen glass fiber collection disks. A single jet inertial

Preimpactor was used on all of the nine tests to minimize large particle bounce

and reentrainment in the stages.
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Samples were drawn with a standard Method 5 meter box and impinger train.
The impactor was mounted on a five foot long threaded steel probe. A pre-
liminary traverse of the duct was conducted, and a point of average velocity
determined by the squared mean of the the square roots of the recorded P
readings. A single point corresponding to this average velocity was used for
sampling. Three tests each were run on the ammonium nitrate predryer at tra-
verse point 6 on the horizontal port, on the AN-dryer at point 7 on the hori-

zontal port, and on the AN-cooler at point 8 on the horizontal port.

All collection substrates were preweighed at the ES, McLean, Virginia
laboratory using a Cahn Model 21 electrobalance. Circular aluminum foil
disks were cut for each filter and weighed with the filter. Filters were
dessicated until two successive weights were obtained with no more than a
0.10 mg difference. The minimum time between successive weighings was 12

hours.

After sampling, the impactor was disassembled and the collection filters
folded into the tared aluminum foil liners and stored in individual petri
dishes. Particulate adhering to the crossbars, O-rings, and stage plates
were brushed onto the appropriate filter. The nozzle, pre-impactor and
inlet cone were brushed into tared glass petri dishes. The normal practice
of using a solvent wash could not be used for this material due to the hygro~

scopic nature of the particulate.

Following the completion of the sampling program the samples were returned
to the ES, McLean, Virginia laboratory for analysis. Filters were dessicated
and weighed using a + 0.05 mg dessication criterion. The petri dishes contain-
ing the preimpactor catch were weighed to a *+ 0.5 mg criterion. Particle size
stage cutpoints were calculated using a modification of EPA program EPA 600/

7-78-072 on an IBM 3033 computer. Additional information is located in
Appendix B.

BULK DENSITY AND SIEVE ANALYSIS METHODS

Bulk Density

Bulk Density of the ammonium nitrate product was performed on samples
taken at the predryer inlet, dryer inlet, cooler inlet, and cooler outlet
according to the method listed in Appendix I of this report. Briefly, a

500 ml1 sample was taken at each of the previously mentioned sites. Each of



these samples was divided into two parts containing 250 ml of product. One
half was set aside for sieve analysis (discussed later). The other half was
poured through a funnel into a specially prepared, tared 250 ml graduated
cylinder. When completely filled, the cylinder was leveled with a straight

edge and weighed again. The results were then calculated and recorded. (See

Section II and Appendix E.)

Sieve Analysis

Sieve analysis of the ammonium nitrate product was performed according
to methods listed in Appendix I on the first half of the samples collected
and described above. A 200 gm sample was poured into a nest of sieves, con-
taining No. 8, 10, 12, 14, 20, 30, 40, and 50 mesh screens and shaken for one
minute. The nest was then placed on a mechanical shaker and run for five
minutes. The material on each écreen and bottom pan was then weighed. The

results were then calculated and recorded. (See Section II and Appendix E.)

RELATIVE HUMIDITY AND AMBIENT TEMPERATURE

Data were collected for relative humidity and ambient temperature during
the course of testing in the ammonium nitrate plant. The data were collected
inside the building that contains the predryer, dryer and cooler equipment.
The actual location for sampling was within the building and near a larger
door (approximately 15 feet wide) in the northwest corner of the building. Two
kinds of instruments were used for data collection. For all the reported data
a Bendix aspirated wet=dry bulb psychrometer was used. This instrument contains
a small fan which passes the ambient air over the wet and dry bulb thermometer.
About once per hour the above instrument was compared to the data read from a
Bacharach Model 12-7011 mercury sling psychrometer. The data collected are
tabulated in Sectiom II and Appendix E;
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PARTICULATE EMISSION DATA REPORT
UNION OIL COMPANY, BREA, CALIFORNIA

AMMONIA NITRATE - PREDRYER

RUN No. 1
BAROMETRIC PRESSURE (In. Hg) 29.96
AVG. ORIFICE PRESSURE DROP (In. H,0) 2.74
VOLUME OF DRY GAS SAMPLED, METER COND. (CF)(Vy) 51.035
AVG. METER TEMP. (°F) 95
VOLUME OF DRY GAS SAMPLED (SCF)(Vpg,) 48,93
% MOISTURE IN STACK GAS 2.24
% DRY GAS IN STACK GAS 97.76
VOLUME OF GAS SAMPLED, STACK CONDITIONS (ACF) (Vig) 56.24
AVERAGE PRESSURE OF THE ORIFICE (In. Hg) 30.16
TOTAL AREA OF STACK (Ft2) 3.142
AREA OF BLOCKAGE (Ft % 0
NET AREA OF STACK (Ft2) 3.142
AREA OF NOZZLE (Ft2) 3.168 x 1074
MOLECULAR WEIGHT OF DRY GAS 28.8
AVERAGE STACK GAS VELOCITY, STACK COND. (FPS) 52.81
AVERAGE STACK GAS TEMPERATURE (°F) 131
ABSOLUTE STACK GAS PRESSURE (In. Hg) 29.82
STACK GAS FLOW RATE (ACFM)(Q,) 9956
STACK GAS FLOW RATE (DSCFM)(Qqs) 8661
NET TIME OF TEST (Min.) 60
STACK DIAMETER (In.) 24
SAMPLING NOZZLE DIAMETER (In.) 0. 241
% ISOKINETIC 93.4
PARTICULATE MASS AMMONIA (mg) 111.4
PARTICULATE MASS AMMONIUM NITRATE (mg) 10993
PART. CONC. AMMONIA (gr/SCF) 0. 0351
PART. CONC. AMMONIUM NITRATE (gr/SCF) 3.47
PART. CONC. AMMONIA @ STACK COND. (gr/ACF) 0.0306
PART. CONC. AMMONIUM NITRATE @ STACK COND. (gr/ACF) 3.02
EMISSION RATE AMMONIA (1b/hr) 2.61

EMISSION RATE AMMONIUM NITRATE (1b/hr) 258



PARTICULATE EMISSION DATA REPORT
UNION OIL COMPANY, BREA, CALIFORNIA

AMMONIA NITRATE - PREDRYER

RUN No. 2
BAROMETRIC PRESSURE (In. Hg) 30.43
AVG. ORIFICE PRESSURE DROP (In. H90) 2.32
VOLUME OF DRY GAS SAMPLED, METER COND. (CF)(Vp) 47.032
AVG. METER TEMP. (°F) 101
VOLUME OF DRY GAS SAMPLED (SCF)(Vpg¢) 45.28
% MOISTURE IN STACK GAS 2,24
% DRY GAS IN STACK GCAS 97.76
VOLUME OF GAS SAMPLED, STACK CONDITIONS (ACF) (V. ) 52.17
AVERAGE PRESSURE OF THE ORIFICE (In. Hg) 30.60
TOTAL AREA OF STACK (Ft2) 3.142
AREA OF BLOCKAGE (thg 0
NET AREA OF STACK (Ft?) 3.142
ARFA OF NOZZLE (Ft2) 3.168 x 10~%
MOLECULAR WEIGHT OF DRY GAS 28.8
AVERAGE STACK GAS VELOCITY, STACK COND. (FPS) 50.06
AVERAGE STACK GAS TEMPERATURE (°F) 142
ABSOLUTE STACK GAS PRESSURE (In. Hg) 30.29
STACK GAS FLOW RATE (ACFM)(Q,) 9431
STACK GAS FLOW RATE (DSCFM)(Qqg) 8188
NET TIME OF TEST (Min.) 60
STACK DIAMETER (In.) 24
SAMPLING NOZZLE DIAMETER (In.) 0. 241
% ISOKINETIC 91.5
PARTICULATE MASS AMMONIA (mg) 675.7
PARTICULATE MASS AMMONIUM NITRATE (mg) 5877
PART. CONC. AMMONIA (gr/SCF) 0.230
PART. CONC. AMMONIUM NITRATE (gr/SCF) 2.00
PART. CONC. AMMONIA @ STACK COND. (gr/ACF) 0. 200
PART. CONC. AMMONIUM NITRATE @ STACK COND. (gr/ACF) 1.74
EMISSION RATE AMMONIA (1b/hr) 16.1

EMISSION RATE AMMONIUM NITRATE (1b/hr) 140




PARTICULATE EMISSION DATA REPORT

UNION OIL COMPANY, BREA, CALIFORNIA

AMMONIA NITRATE - PREDRYER

RUN No. 3

BAROMETRIC PRESSURE (In. Hg)

AVG. ORIFICE PRESSURE DROP (In. H70)

VOLUME OF DRY GAS SAMPLED, METER COND. (CFY(Vp)
AVG. METER TEMP. (°F)

VOLUME OF DRY GAS SAMPLED (SCF) (Vpgt)

4 MOISTURE IN STACK GAS
% DRY GAS IN STACK GAS
VOLUME OF GAS SAMPLED, STACK CONDITIONS (ACF) (V¢g)

AVERAGE PRESSURE OF THE ORIFICE (In. Hg)
TOTAL AREA OF STACK éFtZ)

AREA OF BLOCKAGE (Ft2)

NET AREA OF STACK (Ft2)

AREA OF NOZZLE (Ft?)

MOLECULAR WEIGHT OF DRY GAS

AVERAGE STACK GAS VELOCITY, STACK COND. (FPS)
AVERAGE STACK GAS TEMPERATURE (°F)

ABSOLUTE STACK GAS PRESSURE (In. Hg)

STACK GAS FLOW RATE (ACFM)(Q,)

STACK GAS FLOW RATE (DSCFM)(Q4g)

NET TIME OF TEST (Min.)

STACK DIAMETER (In.)

SAMPLING NOZZLE DIAMETER (In.)
% ISOKINETIC

PARTICULATE MASS AMMONIA (mg)
PARTICULATE MASS AMMONIUM NITRATE (mg)

PART. CONC. AMMONIA (gr/SCF)

PART. CONC. AMMONIUM NITRATE (gr/SCF)

PART. CONC. AMMONIA @ STACK COND. (gr/ACF)

PART. CONC. AMMONIUM NITRATE @ STACK COND. (gr/ACF)

EMISSION RATE AMMONIA (1b/hr)
EMISSION RATE AMMONIUM NITRATE (1b/hr)

30. 35
1.17
35.083
98
33.77

2.24
97.76
37.97

30.44
3.142

0

3.142
3.168 x 10~4
28.8

34.03
126
30.21
6411
5703

60
24
0. 241
98.0

2412
5915

1.10
2.70
0.980
2.40

53.8
132



PARTICULATE EMISSION DATA REPORT
UNION OIL COMPANY, BREA, CALIFORNIA

AMMONIA NITRATE - DRYER

RUN NO . l
BAROMETRIC PRESSURE (In. Hg) 29.96
AVG. ORIFICE PRESSURE DROP (In. H»0) 1.46
VOLUME OF DRY GAS SAMPLED, METER COND. (CF)(Vp) 61.251
AVG. METER TEMP. (°F) 92
VOLUME OF DRY GAS SAMPLED (SCF)(Vpe,) 58.89
% MOISTURE IN STACK GAS 2.24
% DRY GAS IN STACK GAS 97.76
VOLUME OF GAS SAMPLED, STACK CONDITIONS (ACF) (Vi) 69.73
AVERAGE PRESSURE OF THE ORIFICE (In. Hg) ' 30,07
TOTAL AREA OF STACK 5?:2) 3.012
AREA OF BLOCKAGE (Ft 3 0.123
NET AREA OF STACK (Ft?<) 2.889
AREA OF NOZZLE (Ft2) 3.012 x 10™4
MOLECULAR WEIGHT OF DRY GAS 28.8
AVERAGE STACK GAS VELOCITY, STACK COND. (FPS) 40.22
AVERAGE STACK GAS TEMPERATURE (°F) 148
ABSOLUTE STACK GAS PRESSURE (In. Hg) 29.75
STACK GAS FLOW RATE (ACFM)(Q,) 6974
STACK GAS FLOW RATE (DSCFM)(Qqg) 5888
NET TIME OF TEST (Min.) 96
STACK DIAMETER (In.) 23.5
SAMPLING NOZZLE DIAMETER (In.) 0.235
% ISOKINETIC 100.0
PARTICULATE MASS AMMONIA (mg) 154.3
PARTICULATE MASS AMMONIUM NITRATE (mg) 16018
PART. CONC. AMMONIA (gr/SCF) 0.0404
PART. CONC. AMMONIUM NITRATE (gr/SCF) 4,20
PART. CONC. AMMONIA @ STACK COND. (gr/ACF) 0.0341
PART. CONC. AMMONIUM NITRATE @ STACK COND. (gr/ACF) 3.54
EMISSION RATE AMMONIA (1b/hr) 2.04

EMISSION RATE AMMONIUM NITRATE (1b/hr) 212




PARTICULATE EMISSION DATA REPORT
UNION OIL COMPANY, BREA, CALIFORNIA

AMMONIA NITRATE - DRYER

RUN No. 2

BAROMETRIC PRESSURE (In. Hg)

AVG. ORIFICE PRESSURE DROP (In. H30)

VOLUME OF DRY GAS SAMPLED, METER COND. (CEY (V)
AVG. METER TEMP. (°F)

VOLUME OF DRY GAS SAMPLED (SCF) (Vpst )

Z MOISTURE IN STACK GAS
% DRY GAS IN STACK GAS
VOLUME OF GAS SAMPLED, STACK CONDITIONS (ACF) (Vig)

AVERAGE PRESSURE OF THE ORIFICE (In. Hg)
TOTAL AREA OF STACK (Ft2)

AREA OF BLOCKAGE (thg

NET AREA OF STACK (Ft<4)

AREA OF NOZZLE (Ft?l)

MOLECULAR WEIGHT OF DRY GAS

AVERAGE STACK GAS VELOCITY, STACK COND. (FPS)
AVERAGE STACK GAS TEMPERATURE (°F)

ABSOLUTE STACK GAS PRESSURE (In. Hg)

STACK GAS FLOW RATE (ACFM)(Q,)

STACK GAS FLOW RATE (DSCFM)(Q4g)

NET TIME OF TEST (Min.)

STACK DIAMETER (In.)

SAMPLING NOZZLE DIAMETER (In.)
% ISOKINETIC

PARTICULATE MASS AMMONIA (mg)
PARTICULATE MASS AMMONIUM NITRATE (mg)

PART. CONC. AMMONIA (gr/SCF)

PART. CONC. AMMONIUM NITRATE (gr/scF)

PART. CONC. AMMONIA @ STACK COND. (gr/ACF)

PART. CONC. AMMONIUM NITRATE @ STACK COND. (gr/ACF)

EMISSION RATE AMMONIA (1b/hr)
EMISSION RATE AMMONIUM NITRATE (1b/hr)

30.43
1.15
42.570
105
40.58

2.24
97.76
48.40

30.51
3.012
0.123
2.889

3.012 x 1074
28.8

34.09
162
30.22
5913
4957

78
23.5
0.235
100.8

8466
22004



PARTICULATE EMISSION DATA REPORT
UNION OIL COMPANY, BREA, CALIFORNIA

AMMONIA NITRATE - DRYER

RUN No. 3
BAROMETRIC PRESSURE (In. Hg) 30.35
AVG. ORIFICE PRESSURE DROP (In. Hy0) 3.12
VOLUME OF DRY GAS SAMPLED, METER COND. (CF)(Vp) 74,587
AVG. METER TEMP. (°F) 107
VOLUME OF DRY GAS SAMPLED (SCF)(Vpg,) 71.03
% MOISTURE IN STACK GAS 2.24
% DRY GAS IN STACK GAS 97.76
VOLIME OF GAS SAMPLED, STACK CONDITIONS (ACF) (Vpg) 83.50
AVERAGE PRESSURE OF THE ORIFICE (In. Hg) 30.58
TOTAL AREA OF STACK §Ft2) 3.012
AREA OF BLOCKAGE (Ft2) 0.123
NET AREA OF STACK (Ft2) 2.889
AREA OF NOZZLE (Ft?) 3.012 x 1074
MOLECULAR WEIGHT OF DRY GAS 28.8
AVERAGE STACK GAS VELOCITY, STACK COND. (FPS) 61.45
AVERAGE STACK GAS TEMPERATURE (°F) 151
ABSOLUTE STACK GAS PRESSURE (In. Hg) 30.14
STACK GAS FLOW RATE (ACFM)(Q,) 10650
STACK GAS FLOW RATE (DSCEM)(Qyg) 9060
NET TIME OF TEST (Min.) 78
STACK DIAMETER (In.) 23.5
SAMPLING NOZZLE DIAMETER (In.) 0.235
% ISOKINETIC 96.5
PARTICULATE MASS AMMONIA (mg) 1454
PARTICULATE MASS AMMONIUM NITRATE (mg) 3044
PART. CONC. AMMONIA (gr/SCF) 0.316
PART. CONC. AMMONIUM NITRATE (gr/SCF) 0.661
PART. CONC. AMMONIA @ STACK COND. (gr/ACF) 0.269
PART. CONC. AMMONIUM NITRATE @ STACK COND. (gr/ACF) 0.563
EMISSION RATE AMMONIA (1b/hr) 24,5

EMISSION RATE AMMONIUM NITRATE (1b/hr) 51.4




PARTICULATE EMISSION DATA REPORT
UNION OIL COMPANY, BREA, CALIFORNIA

AMMONIA NITRATE - COOLER

RUN No. 1
BAROMETRIC PRESSURE (In. Hg) 29.96
AVG. ORIFICE PRESSURE DROP (In. H90) 1.94
VOLUME OF DRY GAS SAMPLED, METER COND. (CF)(Vp) 45.03
AVG. METER TEMP. (°F) 84
VOLUME OF DRY GAS SAMPLED (SCF)(Vpge) 43.98
% MOISTURE IN STACK GAS 2,24
% DRY GAS IN STACK GAS 97.76
VOLUME OF GAS SAMPLED, STACK CONDITIONS (ACF) (Vi) 49.96
AVERAGE PRESSURE OF THE ORIFICE (In. Hg) . 30.10
TOTAL AREA OF STACK (Ft ) 3.477
AREA OF BLOCKAGE (Ft2) 0.047
NET AREA OF STACK §Ft2) 3.430
AREA OF NOZZLE (Ft2) 3.301 x 1074
MOLECULAR WEIGHT OF DRY GAS 28.8
AVERAGE STACK GAS VELOCITY, STACK COND. (FPS) 40,61
AVERAGE STACK GAS TEMPERATURE (°F) 122
ABSOLUTE STACK GAS PRESSURE (In. Hg) 29,70
STACK GAS FLOW RATE (ACFM)(Qy) 8358
STACK GAS FLOW RATE (DSCFM)(st) 7359
NET TIME OF TEST (Min.) 60
STACK DIAMETER (In.) 25.25
SAMPLING NOZZLE DIAMETER (In.) 0. 246
% ISOKINETIC 103.6
PARTICULATE MASS AMMONIA (mg) 124.6
PARTICULATE MASS AMMONIUM NITRATE (mg) 10876
PART. CONC. AMMONIA (gr/SCF) 0.0437
PART. CONC. AMMONIUM NITRATE (gr/SCF) 3.82
PART. CONC. AMMONIA @ STACK COND. (gr/ACF) 0.0385
PART. CONC. AMMONIUM NITRATE @ STACK COND. (gr/ACF) 3.36
EMISSION RATE AMMONIA (1b/hr) 2.76

EMISSION RATE AMMONIUM NITRATE (1b/hr) 241



PARTICULATE EMISSION DATA REPORT
UNION OIL COMPANY, BREA, CALIFORNIA

AMMONIA NITRATE ~ COOLER

RUN No. 2
BAROMETRIC PRESSURE (In. Hg) 30.43
AVG. ORIFICE PRESSURE DROP (In. Hy0) 2.86
VOLUME OF DRY GAS SAMPLED, METER COND. (CF) (V) 54,865
AVG. METER TEMP. (°F) 84
VOLUME OF DRY GAS SAMPLED (SCF)(Vpgy) 54.54
Z MOISTURE IN STACK GAS 2,24
% DRY GAS IN STACK GAS 97.76
VOLUME OF GAS SAMPLED, STACK CONDITIONS (ACF) (V) 61.85
AVERAGE PRESSURE OF THE ORIFICE (In. Hg) 30.64
TOTAL AREA OF STACK (Ft2) 3.477
AREA OF BLOCKAGE (thg 0.047
NET AREA OF STACK épt ) 3.430
AREA OF NOZZLE (Ft2) 3.30L x 10~%
MOLECULAR WEIGHT OF DRY GAS 28.8
AVERAGE STACK GAS VELOCITY, STACK COND. (FPS) 51.01
AVERAGE STACK GAS TEMPERATURE ( °F) 121
ABSOLUTE STACK GAS PRESSURE (In. Hg) 29.70
STACK GAS FLOW RATE (ACFM)(Q,) ' 10507
STACK GAS FLOW RATE (DSCFM)(Q4g) 9268
NET TIME OF TEST (Min.) 60
STACK DIAMETER (In.) 25.25
SAMPLING NOZZLE DIAMETER (In.) 0. 246
% ISOKINETIC 102.0
PARTICULATE MASS AMMONIA (mg) 4653
PARTICULATE MASS AMMONIUM NITRATE (mg) 13971
PART. CONC. AMMONIA (gr/SCF) 1.32
PART. CONC. AMMONIUM NITRATE (gr/SCF) 3.95
PART. CONC. AMMONIA @ STACK COND. (gr/ACF) 1.16
PART. CONC. AMMONIUM NITRATE @ STACK COND. (gr/ACF) 3.49
EMISSION RATE AMMONIA (1b/hr) 105

EMISSION RATE AMMONIUM NITRATE (1b/nr) 314




PARTICULATE EMISSION DATA REPORT
UNION OIL COMPANY, BREA, CALIFORNIA

AMMONIA NITRATE - COOLER

RUN No. 3

BAROMETRIC PRESSURE (In. Hg)

AVG. ORIFICE PRESSURE DROP (In. H30)

VOLUME OF DRY GAS SAMPLED, METER COND. (CF)(vg)
AVG. METER TEMP. (°F)

VOLUME OF DRY GAS SAMPLED (SCF)(Vmst)

% MOISTURE IN STACK GAS
% DRY GAS IN STACK GAS
VOLUME OF GAS SAMPLED, STACK CONDITIONS (ACF) (Veg)

AVERAGE PRESSURE OF THE ORIFICE (In. Hg)
TOTAL AREA OF STACK éth)

AREA OF BLOCKAGE (Ft %

NET AREA OF STACK gFrd)

AREA OF NOZZLE (Ft2)

MOLECULAR WEIGHT OF DRY CAS

AVERAGE STACK GAS VELOCITY, STACK COND. (FPs)
AVERAGE STACK GAS TEMPERATURE (°F)

ABSOLUTE STACK GAS PRESSURE (In. Hg)

STACK GAS FLOW RATE (ACFM)(Q,)

STACK GAS FLOW RATE (DSCFM) (Qqg)

NET TIME OF TEST (Min.)

STACK DIAMETER (In.)

SAMPLING NOZZLE DIAMETER (In.)
% ISOKINETIC

PARTICULATE MASS AMMONIA (mg)
PARTICULATE MASS AMMONIUM NITRATE (mg)

PART. CONC. AMMONIA (gr/SCF)

PART. CONC. AMMONIUM NITRATE (gr/SCF)

PART. CONC. AMMONIA @ STACK COND. (gr/ACF)

PART. CONC. AMMONIUM NITRATE @ STACK COND. (gr/ACF)

EMISSION RATE AMMONIA (1b/hr)
EMISSION RATE AMMONIUM NITRATE (1b/tr)

30.35
2.43
51.486
92

50. 26

2.24
97.76
56.4

30.53
3.477
0.047
3.430
3.301 x 1074
28.8

47.25
115
29.70
9724
8666

60
25.25
0.246
100.4

4526
4778

1.39
1.47
1.24
1.31

103
109



PARTICULATE CALCULATION TERMINOLOGY AND NOMENCLATURE

Sampling Time, 24-Hour Clock

D, Sampling Nozzle Diameter, in.

T; Net Time of Test, min.

Py Barometric Pressure in. Hg, Absolute

Pn Average Orifice Pressure Drop, in.

Vo Volume of Dry Gas Sampled at Meter Conditions, DCF

T Average Gas Meter Temperature, °F

Vm Volume of Dry Gas Sampled at Standard Conditionsa)
std

Vi Total H20 Collected in Impingers and Silica Gel, ml

szt Volume of Water Vapor Collected at Standard Conditionsb), SCF

i Percent Moisture in Stack Gas, by Volume

My Mole Fractiom of Dry Gas

MWy Molecular Weight of Stack Gas, Dry Basis

MW Molecular Weight of Stack Gas, Wet Basis

Cp Pitot Tube Coefficient

Tg Average Stack Temperature, °F

Ny Net Sampling Points

Py Average Orifice Pressure

Pstd Pressure at Standard Conditions, 29.92 in. Hg

Por Static Pressure of Stack Gas, in. H»0

Pg Stack Gas Presure, in. Hg Absolute

Vg Stack Gas Velocity at Stack Conditions, FPS
As Stack Area, in.z

st Dry Stack Gas Volumetric Flow Rate at Standard Conditionsc), DSCFM

Qa Stack Gas Volumetric Flow Rate at Stack Conditions, ACFM
71 Percent Isakinetic
Z0 Percent Opacity

Vsstd Stack Gas Velocity at Standard Conditions, SFPS
Mg Mass of Comstituent Analyzed, mg

Caw Mass Emission in lbs/hr

Cat Grains/ACF

Can Grains/SCF

Qg Stack Gas Flow Rate, Standard Conditions, SCFM
Tstq Temperature at Standard Conditions, 528°R

Ves Total Volume Collected at Stack Conditions

a) Dry standard cubic feet at 68°F, 29.92 in. Hg
b) Standard conditions at 68°F, 29.92 in. Hg
c¢) Dry standard cubic feet per minute at 68°F, 29.92 in. Hg



EXAMPLE CALCULATIONS
PRE-DRYER -~ RUN NO. 1

1. CONSTANTS

a. Stack Diameter (Ds)
b. Sampling Nozzle Diameter (Dn)
c. Pitot Tube Coefficient (CP)

2. OPERATIONAL DATA

a. Volume of Dry Gas Sampled,
Meter Conditions (Vp)

b. Net Time of Test (Tt)

c. Barometric Pressure (Pb)

d. Molecular Weight of Gas G&w)

€. Average Gas Meter Temperature (Tm)
f. Average Orifice Pressure Drop (Pm)
g. Average Stack Gas Temperature (TS)
h. Static Pressure of Stack Gas (Pst)

3. DERIVED DATA

a. Average Pressure at the Orifice

Pn 2.736
Fo = Py + 735 =29.96 + 5372 =

b. Absolute Stack Gas Pressure

Pst -1.9
Fs = Py ¥ 735 = 29.96 + 7555 =

C. Average square root of the product of the
velocity head (APS) and the Absolute Stack
Temperature (Ts)

n /AP’s x (Ts + 460)

5

n

24"
0.241"
0.846

51.035 SCF
60 min.
29.96" Hg
28.8
95.2°F

2.736 in. HZO

131.4°F

-1.9 in. H,0

30.161 in. Hg

29.820 in. Hg

21.397

* Sample calculation results may vary slightly from computer calculated

data because of intermediate round-off variations



d.

Area of Stack l

2 2
7D
= s = (M) (24 2
As T Txim 576 3.142 £t )
e. Area of Nozzle i
D2 (1) (0.241)2 -4 2 |
A = T - T = 3.168x10"" ft
GAS ANALYSIS

a.

Volume of Dry Gas Sampled, Standard Conditions

v = I'std (Vm) (Po)

std Pstd (Tm+460)

where Tstd is the temperature at standard conditions (528°R) and

P

std is the pressure at standard conditions (29.92 in. Hg).

- (17.647) (51.035) (30.161)
mstd (95.2 + 460)

= 48.926 SCF

Percent Moisture in Stack Gas

Note: A separate moisture run was conducted to determine moisture
content.

A moisture content of 2.24 was assumed for all runms.

Percent DPry Gas in Stack Gas

% Vo =100 - Z M
yA Vm =100 - 2.24 = 97.76%

Mole Fraction Dry Gas
% Vm
d 100%



5-

GAS FLOW ANALYSIS

a.

Average Stack Velocity

V(8P4 (Ts +460) (2V8)
/Py G

Vs = (Kp) (Cp)

(85.49) (0.846) (21.397)
v (29.82) (28.8)

Stack Gas Flow Rate, Stack Conditions
Qa = (60) (Vs) (As)
Qa = (60) (52.81) (3.142) =

Stack Gas Flow Rate, Standard Conditions
_ Tetd P
s = Q) G GI) )

528 29.820
= (9956) (591 4) (29 35 ) (0.9776) =

Total Gas Volume Collected, Stack Conditions

v = [Vmstd Ts Pstdq
ts
Mg Ista/\ Ps

v - (48.926 (591.4) (29.92 )
ts 0.97761 \"528 | \29.820

CONCENTRATION OF PARTICULATES IN SAMPLE

d.

Standard Conditions

NH3

. Me | 111.4
C,n = {0.01543) (Vmst) fo.01543) (48‘926

) -

52.81

9956 ACFM

8661 DSCFM

56.244

0.03513 gr/scf



NH,NO3

/
Can = (0.01543) (%%?g%g> . 3,467 gr/sct

b. Actual Conditions

NH3
) Mg _ 111.4
Cat = (0.01543) (;EZQ') = (0.01543) (éETEZZ) 2 0.03056 gr/act
NH,NO3
Cat = (0.01543) (%gggéi) - 3.016 gr/act
7. PERCENT ISOKINETIC
I-= (Ts) (Vmstd) (Pgtd) (100)

(Tstd) (Vg) (8) (An) (Pg) (60) (My)
_ (0.09450) (Tg) (Vmstd

(Pg) (Vg) (4p) (8) (Mg)
_ (0.09450) (591.4) (48.926) _ 93,447
~ (29.820)(52.81)(3.168 x 10-%) (60) (0.9776) - R

8. EMISSION RATE

a. Total for Run

NH3

Caw = (1.323 x 10-%) (-351—) (Qgs)

Vmstd
= (1.323 x 10-4) (%%%?%E) (8661) = 2.609 1bs/hr
NH,NO3
Caw = (1.323 x 10-4) (%g%%ig) (8661) = 257.5 1bs/hr
9. [EXCESS AMMONIA
Moles of NH3 = 80.05 gm ammonium nitrate/mole = gms ammonium

17.032 (atomic wt NH3) nitrate



io0.

gms ammonium nitrate - total measured nitrate =

ammonium nitrate excess

ammonium nitrate excess
80.05

The above example is the method used to calculate excess
ammonia. In the pre-dryer the access ammonia was at a negative
value and therefore not reported.

17.032 = excess ammonia

CALCULATING DUCT AREA OCCUPIED BY DUST FOR DRYER AND COOLER

Example Calculation (Dryer)

D = 23.5" Duct diameter
R=D/2 =11.75"
D
h = 2" Depth of Dust on bottom of duct

Find K where:
seg

Kseg = 1/2 (RS - cd)

Unknown: s, c, d, 8

S~

d =R-h = 11.75-2 = 9,75

d =R Cos 1/2 9

8§ = 2 Arc Cos (d/R)

8 = 2 Arc Cos 13:;; = 2 Arc Cos (.B3) = 1.18 radians
s = R<9 = 11.75 x 1.18 = 13.87 inches

¢ = 2-R Sin %-= 2 (11.75) Sin 4=%§ = 13.07 inches

1/2 (Rs-cd) = 1/2 [(11.75 x 13.87) - (13.07 x 9.75)]

~
"

1/2 [162.97 - 127.43] = 1/2 (35.54) = 17.77 1n>
D¢ (23.5)2 2
& - "4

5 = 433.8 in

Area of Duct = 7

%4 of Duct Cross-section occupied by dust

433.8 - 17.8

1- %33.8

x 100 = 4.1%
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APPENDIX B

PARTICLE SIZE RESULTS

A total of nine particle size determinations were conducted on the
ammonium nitrate production areas at Union 0il Co., Brea, California.

Triplicate tests were run on the AN pre-dryer, dryer and cooler.

For each run, two computer printouts are presented in Appendix B; the
first calculating aerodynamic diameters according to the Task Group on Lung
Dynamics (TGLD) definition and a second calculafing the physical or Stokes
diameters. In the TGLD definition, an assumption of spherical particle shape
is made, and the density of the particulate material is assigned a value of
1.00 gm/cm3; Dgo cutpoint determinations retain the calculation of Cunningham
Slip Factors. In the second set, the physical density of 0.679 gm/cm3 for
ammonium nitrate is utilized, as supplied by Union 0il. The D5 calculations
again use Cunningham Slip Factors. Constants entered into the calculations
include stage hold size, square root of Stokes number, and partial pressure
distribution, all obtained as representative values by the impactor manufacturer.
The calculations employ determination of gas viscosity using the moisture deter-
minations obtained during the ammonium nitrate/modified Method 5 tests, and
an assumption that gas conmstituents are equal to ambient air. Following
standard conventions, the particulate matter catch recovered from the pre-

separator is included with the catch of the zero stage.

The results of the nine runs are presented in Figures B~-1 through B-9
in three forms: 1) as percent distribution versus aerodynamic particle size;
2) as cumulative mass loading versus Dsg cutpoint; and 3) as AM/ log D against
geometric mean diameter. All data are presented using the TGLD definition

of particle size.

In the first case, the plot describes the percent distribution of the
particulate loading as a fumction of the calculated stage cutpoint, following
the convention of a log-probability plot. For a given aerodynamic diameter
on the ordinant, the percent of the mass loading less than the stated size

is related on the absissa.

B-1
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FIGURE B-2
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AN-PREDRYER

v = TGLD

»wm/.\. log DSO

Density

O T 00 0 Hi
;zwzm . T g
1y “ )
[ ..,..umi.lL
414 it . ! B
I ns d ieﬁ_ :
— ‘u‘d
i i )
nv_;.,Lxx.....mv
st
m N
i
H4-14- . 2 I
-} - ~
i
_
1 ) HHATERRE1 LU . 1] T R L
20vL 9v 20V 9p Teniaaa e wk ownterveny oM
S o
o o o
S S S =
(Joup/duy o1y uy

10.0
geometric mean diameter (micrometers)

1.0



-1 0

FIGURE B-4

& DRYER
-3 O

-2

46 3043

reLes

et aave

PATISAGIL' T ¢ § DG
€T & anee 23

-

(o /ud g = Krrsung

-

B 2 N N DG P N

|
|

‘,

.

4412 40 3yenp 1CN 0q

14vyq

.99

98 399

L

3

s

o383 Al 32

fa—
0t

lzmeter

ercent less than di

b



FIGURE B-5
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FIGURE B-6
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FIGURE B-8
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The second curve is a function of the cumulative grain loading in GR/DNCF
partitioned by what fraction of the total is due to particle sizes up to the
stated Dgg cutpoint. The function can be extended down to a zero particulate
concentration at a "zero” micrometer diameter, and should level off at the
upper end at the total particulate concentration, at a point roughly equal to
the maximum diameter existing in the source. Care should be exercised, however,
in assigning a full reliance on the calculated particulate loading values. The
sample was taken as a single point estimation of the gas stream, and the sample

volumes are much less than those specified by Method 5 of 40 CFR Part 60.

In the third figure, the general shape of the particle size distribution
is presented as a plot of AM/Alog D against geometrié mean particle diameter,
which is a function of the change in mass concentration (presented here as
MG/DNCM) due to particles caught on a given stage. The graph can best be
viewed as a frequency function with arbitrary units, relating which size ranges

of particles contribute to the total mass loading of the source.

Briefly, AM/Alog D is the ratio of the mass loading for each stage in
milligrams per dry normal cubic meter over the difference in the common logs
of the cutpoint diameter of a given stage and that of the previous stage.

The geometric mean diameter is the average of the logs of the maximum and
minimum particle sizes found on a stage, calculated as the square root of the
minimum cutpoint particle size of a given stage times the minimum cutpoint
size of the previous stage. For stage zero, the point of measurement for the
largest size observed, the geometric mean is calculated using an arbitrary
maximum particle size of 100 micrometers times the lower cutpoint size of

the first stage.

Negative weight gains were observed on the collection substrates in all
Tuns conducted on the ammonium nitrate predryer, dryer and cooler, predominantly
in the bottom of the stage stack. In that the majority of the total particulate
catch occurred in the precollector (about 99%), the weight losses will not
significantly disrupt the integrity of the size distribution, but do point
to technical problems associated with sampling this material. Nearly all the
filters were visually free of impaction spots, even after samples of up to
16 cubic feet. In cases where slight particulate patterns were seen, the
weight differentials were either positive, or within the limits of zero.
Probably these weights are a combination of particulate loading and filter
weight loss, and are therefore inaccurate. The three tests run on the urea

cooler later in the test program at Uniom 0il showed much the same pattern

B-2



of a heavy precollector catch and light stage catches, but did not result

in the same pattern of filter weight losses. The tentative conclusion, then,
is that some component of either the gas or particulate in the ammonium
nitrate process acts adversely on glass fiber substrates, and unconditioned

filters should not be used in future size measurements of this type of source.

The low weights observed on the first stage suggest that the particle
size distribution was significantly higher than the cutpoint of the preseparator.
The cutpoint is the aerodynamic diameter at which a 50% collection efficiency
is observed. If the size distribution contained particles near this diameter,
up to 50% of them would not be collected in the preseparator, and would be
entrained down into the stage stack to the first stage, which has a similar
but not identical cutpoint. Relative to the preimpactor catch, very little
of the material reached any of the stages, implying an almost complete collection
efficiency of the preimpactor, which would occur with particles much larger

than the cutpoint.

One anomaly observed in the ammonium nitrate tests was the appearance
of a very small quantity of dark-colored particulate captured at the 2.2
micron cutpoint in the AN-predryer and at 0.48 and 0.56 micron cutpoint in
the AN-dryer, contrasting with the light-colored ammonium nitrate. The
quantity was such that the weight of this matter was lost in the filter weight
loss, but would have been negligible even without the problem. The chemical

structure of this compound is unknown.

Two sampling problems occurred during the tests conducted on the ammonium
nitrate cooler. At the onset of AN-C-1 and AN-C-2, high vacuums were encountered.
On AN-C-1, although the nozzle appeared free of particulate, the problem was
diagnosed as a possible Plug, and the sampling point was moved from A-9 to A-8
to be less close to the duct wall. The sample was then run normally, and a
time weighted average of the sampling conditions was employed for the data
reduction. At the omset of AN-C-2, high initial vacuums resulted in three
aborted starts. The assumption is made that the nozzle again became plugged
and particulate did not enter the body of the impactor, and these periods are

voided from the calculations.

Data reported as grains per dry normal cubic feet (Gr/DNCF) is data that

has been corrected to dry conditions, at standard temperature and pressure.

B-3
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APPENDIX C

FIELD DATA SHEET

Part I - Predryer Test
Part II - Dryer Test
Part III - Cooler Test



. TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT ZV".O/‘/ 0,/ /{C’-J-]Lf'/,'jt—-— ?AF»JL

JATE 2/92/29

SAPLING LOCATION LT T4 M M Freie e deyem
INSiDE OF FAR WALL TO _ .
OUTSIOE OF NIPPLE, (DISTANCE A) e
INSIDE OF NEAR WALL TO y
OUTSIDE OF NIPPLE, (DISTANCE 8) 2 -
STACK 1.D., (DISTANCE A - GISTANCE B) Pt o -
NEAREST UPSTREAM DISTURSANCE /227
NEAREST DOWNSTREAM DISTURSANCE 3< A PREDRYER
CALCULATOR Cox SCHEMATIC OF SAMPLING LOCATION
_ ( Y
' TRAVERSE . PRODUCT OF TRAVERSE POINT LOCATICH
. POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIFPLE
] NUMBER OF STACK 1.D. STACK 1.0. (TO NEAREST 1,2 I4CH) DISTANCE 8 {SUM OF COLLMNS £ 2 9
/ / - 17
i /. 0.036 %" o'!.zy\/ - c.lzd 25
- 7]
) 2 D2 oF2 /. PEF ' 3.548 </
; 5. /Y 3.50Y S.sol s/
SR a,.224 S w3y ' : V. 42¢g S
l 2. 392 7. ro¥ /S. 208 02,
b LSE iy
. 2. /S 7FA /2. 792 /27
. P-4
5 0.727% : /8. S>¢ | 20.55¢ 20 °5-
Ta
l g 2. 55Y 2. 4?6 2L .LF4 22 Lo
? ! 0.9/ 8 ' 22 .02 Z¥ o332 =2yl
iL /0 ’ 0. T 7% | 23252/ 25.3%L 252~
3 ) r >
1 I
\ l l
| ;
|
! : | E
~PA (Dun) 232
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'NOMOGRAPH DATA
PLANT //7//" oL é’ ) ﬁ/e;ui C,/
DATE " 3/29/77'
SAMPLING LOCATION A’ N - ? r aaﬂ l/:;,w

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. H,0 AHg /57
AVERAGE METER TENPERATURE (AWBIENT +20°F), °F T avg, /6 o
PERCENT KOISTURE IN GAS STREAN BY VOLUWE Byo -
BAROMETRIC PRESSURE AT METER, in. Hg P 15,56
STATIC PRESSURE IN STACK, in. Hg S
(Pm¥0.073 x STACK GAUGE PRESSURE in in. H,0) Py 25.¢

P, -
RATIO OF STATIC PRESSURE TO METER PRESSURE /Pn | 0.55
AVERAGE STACK TEHPERATURE, °F T, / 0
vE.
AVERAGE VELOCITY HEAD, in. H,0 8Py | 0.811
MAXIMUNM VELOCITY KEAD, in. H,0 Appac | 11
C FACTOR L b
CALCULATED HOZZLE DIAMETER, in. ‘ 0.ay
ACTUAL KOZZLE DIAMETER, in. 4
REFERENCE 3p, in. 1,0 0,3
EPA (Dur) 238

4/12




PRELIMINARY VELOCITY TRAVERSE 5

PLANT um.a\ 0.‘ Gr(q

'. 0 e— 1 )JA
DATE__ 3-24-%4
LOCATION _BIN DREDRVYER.
STACK 1.D. z L

- BAROMETRIC PRESSURE, in. Hg
i - .74
STACK GAUGE PRESSURE, in. H,0 : e

OPERATORS L-Ambeg ¥ __CoX
S{"\{'\.L —-(.‘1 8 H10

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE © POINT HEAD TEMPERATURE
NUMBER (apg), in.H,0 Ty, °F NUXBER (4ps), in.H;0 (T,), °F

[ 0.5Y 12
7 0.3 3
3 6.33 [ IE
Y 0.78 - Is.
5 0. ) (9,
b 0.36 Y.
3 0.%3 Y-
? 0 .o} Y / HL{ !
9 6.93 (y -
1 0 .38 h4 -

AVERAGE o.57] JIF AVERAGE

WTE: Y Suia F ‘L“/’MCI Lewmp 15
~ Yo'F. (R says (40 ir Corect . /

-
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ANALYTICAL DATA

—

PLANT v . -
DATE lze 17
SAWPLING LOCATION
SAMPLE TYPE /w'/-?ﬁ."u.-v: Sl

t -

Pl -
~ LS
- R

RUN NUMBER
SAMPLE BOX NUMBER
CLEAN-UP MAN __SV——e—

FRONT HALF

ACETONE WASH CF NOZZLE, PROBE, CYCLONE (BYPASY),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER

BACK HALF

{MPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE #ASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS -
FINAL VOLUME _=~ =
INITIAL VOLUME __2
NET VOLUME

D)

N

ml
ml

(TYAN

-

SILICA GEL
FINAL WEIGHT

N
N

COMMENTS:
LABORATORY RESULTS
CONTAINER ne
CONTAINER ng
FRONT HALF SUBTOTAL mg
CONTAINER mg
ETHER-CHLOROFORM
EXTRACTION e
CONTAINER ag
BACK HALF SUBTOTAL ng
TOTAL WEIGHT g

o/

INITIAL ¥EIGHT

A t ": ~
M e Ja
ya o

() ™

NET WEIGHT

EPA (Dun) 231
472

¢ TOTAL MCISTURE

el

Mo hee
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ANALYTICAL DATA

PLANT_UMION. OW. Co/Brea CA

DATE 2 /24 (19

SAMPLING LOCATION _ Ao lu e NI Bre:Deyer
SAMPLE TYPE ‘M~3;D{;é M-5

RUN NUMBER ___ %5 A

SANPLE BOX NUMBER _ Teaw— 3 |
CLEAN-UP AN _Dewiad. Wi,

FRONT HALF

ACETCNE WASH OF NOZZLE, PROBE, CYCLONE (BYPASY),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER

BACK HALF

[MPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

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

MOISTURE

CONMENTS:

Twme W ' Nazp

‘*\ Sova W“&“sﬁe. N \“-\r\“cx:.v =S

LABORATCRY RESULT

CONTAINER

CONTAINER

FRONT HALF SUBTQTAL

CONTAINER

ha

- ETHER-CHLOROFCRMH

EXTRACTICN

CONTAINER

BACK HALF SUBTOTAL

TOTAL WEIGHT

Nétc . To‘(‘o\\ s e Ue\.u.\ﬂc ‘T\°" "\LO
-% ov L\G. [T :\v:c.v- .
2 Lléwv' \5* E| ‘-V*A \-f\-\Qd

f—ov\\_:\\n.ov % 4 3ov \-\

Coainee & 2 420 =)

MPINGERS ", 0 Wasoy
FINAL VOLUME __205 10 v\
INITIAL VOLUME __200__ ml 206 =)
NETVOLUME ___ S al

SILICA GEL
FINAL WEIGHT _S799.7 ¢ g
INITIAL WEIGHT _S8S.1 ¢ 2
NET WEIGHT _ ‘

e se

TOTAL MOISTURE

EPA (Dun) 231
/12
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ANALYTICAL DATA

PLANT _Usien O\ Cof®eca, ci
DATE___ =2 /30/

SAMPLING LOCATION A\ -
SANPLE TYPE __Mod i\\'cé
RUN NUMBER * 2

SANMPLE BOX NUMBER
CLEAN-UP AN Deninda [ Wil

Q‘Cg_ ‘t‘(:‘;v
M -5

FRONT HALF

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

FILTER NUMBER

BACK HALF

COMMENTS: .
\. :‘\\\—cv' C‘O\«\(.onwc_\- \\‘\5 \A‘Isbﬁ.

\L\ \Q“.;\g_ \’\'\\% . T\’\\.s 'S vw:s« \\-\G

Conlarmer T

\‘:x{' ‘f.\v\sg S G - \45’\‘
UI\A,_ o
=
LABORATORY RESULTS
CONTAINER mg
CCONTAINER mg

FRONT HALF SUBTOTAL

k)
va

EPA (Dur) 231
4/72

. IMPINGER CONTENTS AND ®ATER WASH OF CONTAINER___ mg
MPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF I¥PINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
™ TS T VowLuvag
MOISTURE TVoTA- = \
Comuer = \ = 375w \
IMPINGERS W, 0 W, S04 Cdlod  pvdoa v Wag wash)
FINAL VOLUWME __2a2 _mi 178 =\ X w2 . Beq
INITIAL VOLUME __ 262 my 250 Cotavmar
NET VOLUME ___%2 g
SILICA GEL )
FINAL #EIGHT _59%.c\ ¢ f z
INITIAL WEIGHT _s83.t 3 g 4 )
NET WEIGHT g 2 ¢ TOTAL $0ISTURE t
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ANALYTICAL DATA

PLANT Wi O\ Co. /Pree CA
DATE__3/30 /79

SANPLING LOCATION _A N - Bee- Dvucy
saupLETYPE Med o M- s

L

RUN NUMBER S
SAMPLE BOX NUMBER __ Neoaw~ ¥
CLEAN-UP AN _D excrod s W\

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE. CYCLORE (BYPASS),
FLASK, FRONT HALF OF FILTER AOLDER

FILTER NUMBER _

BACK HALF

- #MPINGER CONTENTS AND ¥ATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

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

COMMENTS:

Twme v . \DR?

CONTAINER

CONTAINER

FRONT HALF SUBTOTAL

CONTAINER
ETHER-CHLOROFORM
EXTRACTION

CONTAINER
BACK HALF SUBTOTAL

LABORATORY RESULTS

ng

me

TOTAL WEIGHT

Chc_*w-‘ fvo\o-e * \\..\... A

MOISTURE
IPINGERS W0 W, 504 Codmier =\
FINAL VOLUME _2°7 _ mi Ve W
INITIAL VOLUN 200 al 200 W\ =
NETVOLUME ___ 3 _al Conlamer w2
SILICA GEL
FINAL WEIGHT g ¢ £
INITIAL WEIGHT g 2 L :
NET ®EIGHT g 'y TOTAL MO!STURE
EPA {Dun 231
472
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T} PLANT

TRAVERSE POINT LOCATION FCR CIRCULAR DUCTS

u:\uat:l Qe Pwi((tb_y ?(M‘f'

3/27/19

i "% DATE

SAMPLING LOCATICN

Bt g i voe N . Frrto D/j.:-/

L} INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE. (DISTANCE A)
__INSIDE OF NEAR WALL TO
J OUTSIDE OF HIPPLE, (DISTANCE B)
1d STACK 1.D., (DISTANCE A - DISTANCE 3)

45'&5 ts

.75 “

23,

! NEAREST UPSTREAM DISTURBANCE __57*
g NEAREST OCWNSTREAM DiSTURSANCE 8"
I 3 CALCULATOR e SCHEMATIC OF SAMPLING LOCATION
ﬂ TRAVERSE PRODUCT OF TRAVERSE POINT LOCA
' POINT FRACTION COLLMNS 2 AND 3 FROM OUTSIOE OF NIFF
7 NUMBER OF STACK L.D. STACX 1.D. (TO NEAREST 1,8 INCH) DISTANCE 8 (SUM GF COLUMNS 4 &
U ( » ; ,
] 0.016 3.4 0.376 / 1o | 2.1a0 2 /%“
g < 0.049 {.15¢ 2.90¢ Q7
1 3 0.084 .91 3.947 33y
p ¢ a.024 2.93 G 1,57 LS
l | 5 0. 69 3.97 5.72¢ 534
g: b 0.220 519 G.920 ¢, 3
iu.b 7 0.2%3 L.L5o T.¢ g3/s“
5! g 0.375 8.%/ 2 16.562 0/
i q . 0.625 (4697 (G437 (e
| fo . 0.9t I 549 f5.599 (S 5/
@ M 9180 1£.330 | D0.08 a0
| |2 .83 9.528 20,278 21 f«”
8 N 0.815~ 30.56 2- 23,212 23°%f
| ¥ 0.9c¢ 31,602 23,262 Q3"
15~ 0.957 32.34¢ 24.099 29'fe"
[6 0.93¢ 23.124 24,874 1475

l

I EPA (Dur) 232

5 4/12



‘NOMOGRAPH DATA

PLANTM/\M oL (a. lg/iml&'\*

DATE 3/%/77

SAMPLING LOCATION AN - 0”7"4"‘

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 Mg /.93
AVERAGE METER TERPERATURE (AWBIENT + 20°F),°F Towg, | )OO
PERCENT HOISTURE IN GAS STREAIN BY VOLUKE By 2.0
BAROMETRIC PRESSURE AT LETER, in. Hg Py L5.56
STATIC PRESSURE IN STACK, in. Hg
.. 28.Y
(Pp0.073 x STACK GAUGE PRESSURE in in. H;0) P,
RATIO OF STATIC PRESSURE TO WETER PRESSURE S/Pa | 0.5
H [+]
AVERAGE STACK TEWPERATURE, °F Tsavg. 161
AVERAGE VELOCITY HEAD, in. Hy0 APae. | 0 52
WAXINUM VELOCITY HEAD, in. H,0 Bnax. | /)y
C FACTOR ) 6§
CALCULATED NOZZLE DIAWETER, in. 0, L1729
| ACTUAL NOZZLE DIASETER, in. 0. 235
REFERENCE ap, in. Hy0

£.6 |

EPA (Dur) 234
4/12




TR TR eed o -a

PRELIMINARY VELOCITY TRAVERSE

SLANT . Mwiow O Co. ol CA\Q‘W;&

DATE 3 /24l
LOCATION. Dv?\- @«i\«;\
STACK 1.D. 23.5"

BAROMETRIC PRESSURE, in. Hg
STACK GAUGE PRESSURE, in. H,0

MY a-c,\ﬂ»l& ’ R. Qew\;ng

2%.9¢

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT v HEAD TEMPERATURE
NUMBER (apg), inH0 (Tg), °F

\ 1.< 2

2 LS e
E l.g T2
4 0. G2
S 0.5y e
4 0.5l L
R 6.11 {62
2 0.6S [2

AVERAGE

DPERATORS
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (apg). in.Hy0 Ty, °F
| 0.71¢ 154
2 5.8 160
3 5.80 \v)
4 5.8\ \e2
5 0.Ja le)
% o-82 A
)i 0.9% | e}
8 1.0 1!
AVERAGE
EPA (Dur) 233

412
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ANALYTICAL DATA

PLANT _Uebw 0N\ C, L Beea  CA
DATE 3/29 ’7q
SAMPLING LOCATICN

R‘A =~ D\euc.\’

N
SAMPLE TYPE _\ aA\\:\\QA =&
RUN NUMBER = A
SANPLE BOX NUMBER __Nepmy 2o

CLEAN-UP HAN_D e~amda |\,

- FRONT HALF

. ACETONE WASH OF NOZZLE, PROBE, CYCLOKE {BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
INPINGERS, CONNECTORS, AND BACK
HALF QF FILTER HGLDER

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

’

CONMENTS:
TThme WA - \A\g
\Orc\ﬂaw. \Ae-; warxe, NN \'3* \‘-'W{:\v\qc
$M$ ﬁ‘fc\:e.
LABORATCRY RESUL
CONTAINER
CONTAINER

FRONT HALF SUBTOTAL

CONTAINER
ETHER-CHLOROFORM
EXTRACTION

CONTAINER -
BACK HALF SUBTOTAL

TOTAL WEIGHT

MOISTURE

IMPINGERS Y 0 AaF RPN
FINAL VOLUME _232 =i 1a.g
INITIAL VOLURE _220° o 200  w
NETVOLUME . ___32 g

SILICA GEL
FINAL ¥EIGHT _S9v.t ¢ ¢
INITIAL %EIGHT _S€2.1 ¢ 4
NET HEIGHT g ¢

EPA (Dur) 231

4/72

Toval Rinvse V"\““"e-

Co\‘g\\v;ev 2\ T 4\5 Vv\\ )

CA'V\\;\V\}:V' RAL I 408 \""‘\

e e

TOTAL MOISTURE
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ANALYTICAL DATA

PLANT_ om0 Co /Rean Ca CONMENTS:
DATE 3 /30)7‘1 1W\P\“-§é’* \Ov-t.\k \%w NG va \v-«\:nmklv
. _ Zate w2, Ty {NWer was Yinsda
SANPLING LOCATION _A N\ D\-QN ol edE o aXaicer WA Tae .
SWPLETYPE Mo bed  MA-§ Mpson W - was WA e Ol
RUN NUNBER B2 Wlder was pace 5 Ve @2

SANPLE BOX NUMBER Necaw =2
CLEAN-UP HAN_ D esmed o [MAW

FRONT HALF

LABORATORY RESULTS

!

ACETCNE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER mo
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER - ‘ - CONTAINER m
FRONT HALF SUBTOTAL P
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER e
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLORCFORM |
HALF OF FILTER HOLDER EXTRACTION )
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER me
AND BACK HALF OF FILTER HOLDER _ '
BACK HALF SUBTOTAL g

TOTAL WEIGHT

—TDVO\ A=AV \J O\ucv-« €

MOISTURE -
) CoNarnmee =\ ¢ B30 v\
IPINGERS W, 0 WGy CoRowX pedee € Mg wadd)
FINAL VOLUNE __ 247 _al 170 ) '
INITIAL VOLUME _2cv  mi SRR N T man S L FEN -\
NETVOLUME ___3S  mi

SILICA GEL
FINAL WEIGHT _S32-C g g g
INITIAL %EIGHT _&3\.d ¢ g L
NET WEIGHT H g £ TOTAL %OISTURE

EPA (Dun) 231

472
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ANALYTICAL DATA

PLANT_Ulvecon O\\ Co. /Beea CA CONMENTS:
. DATE 2 /ZOJ'H - MNwevn - \320
M h i A “ - A y
SAMPLING LDCAK?\N,X Yy ooy Comdemade SAc
SMPLETYPE _Mod el W-o wa « ,_Q Wpuraey WS

RUN NUMBER ___ Qum  w= =
N SANPLE 30X NUMBER _ Neaw =2
CLEAN-UP AN _Dexiad, [WIN\

FRONT HALF LABORATORY RESULTS
. ] ACETONE %ASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER g
FLASK, FRONT HALF OF FILTER HOLDER . -
| ] . FILTER NUWSER CONTAINER ng
]- ) . FRONT HALF SUBTOTAL me
¢ ]
BACK HALF
IMPINGER CONTENTS AND ¥ATER WASH OF CONTAINER___ 4 me
] IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
y HALF OF FILTER HOLDER EXTRACTION - ng
, ACETONE WASH OF [HPINGERS, CONNECTORS, CONTAINER me
AND BACK HALF OF FILTER HOLDER _
- BACK HALF SUBTOTAL e
1 ' TOTAL WEIGHT . mg
1 MOISTURE T\ Rvae Volume
Cow -\\.v\<.\- ooy L3S M\
"ﬂPtHGERS “z o “7_504 \
FINAL VOLUME _2\o  ml pao SN e % 2 - 5o
I INITIAL VOLUME _2°™  ni o0 W CoXamen , &
NETVOLURE ____  mi
SILICA GEL
FINAL WEIGHT _(03.9 . 2
INITIAL REIGHT _S®5.) ¢ : : .
¢ P ¢ TOTAL MOISTURE

EPA {Dur) 231
12

J; NET WEIGHT
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vy PLANT uu(ou Olu Y?wlq/l),o/ qr)(a/v\% K_L_{i—a{‘ﬁ—-—-—’?x
i1 oate _3/271 /39 , - : v
SAMPLING LOCATION ___Co2let= of Avecpive, Nitrete
INSIDE OF FAR #ALL TO ; 257
;: OUTSIOE OF siPPLE. (DISTANCE &) 277 7 ‘95; IGD
< INSIDE OF NEAR #ALL TO o 2 -'mo
OUTSIDE OF NIPPLE. (DISTANCE®) 20
g STACK 1.D., (DISTANCE A - DISTANCE B) — :’b /¢
NEAREST UPSTREAM DISTUREANCE ___ 118 ,
NEAREST DO'ﬁ‘dSTF’ED}h :sruasAncz—: ¢rv
g CALCULATOR SCHEMATIC OF SAMPLING LOCATION
4 ) 2 -3 < <
TRAVERSE PRODUCT OF TRAVERSE PGINT LOCA”
H POINT FRACTION COLUZMNS 2 AND 3 FROM OUTSIDE OF HiPe
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1,8 INCH) DISTANCE B (SUM OF COLLNNS 4 &
a'f | 0.02& 35 ” 9.656 3" 2.656 a5/3"
; 2 o oz 2.0710 .00 &g
;] 3| o. 146 3.656G 5.6y 5 3f°
¢ 0,226 5706 | 906 1 2
8 5 0.3¢ = g b3g | t0.635 103/&”
— G 0.65% o, bl | 18.6(4¢ 1554
1 0.77¢ 19.5¢3 271.5¢3 Q1"
g o 85¢ a1.563 A3.5L3 2355
H 9 0.918 231179 25.119 A5 (5"
' 10 0.9 3¢.59 3 26.593 2675
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PLANT_Mwnn O\ o o oD .,
DATE __ Mol 28, \37 \
LOCATION _ Mwrwnviwe  WSLYe, ¢ Now
STACK 1.D. 25.26 \wches

BAROMETRIC PRESSURE, in. Hg ___29.9%

STACK GAUGE PRESSURE, in. H,0
OPERATORS_ AL, Wleny /S ve Nacuande

-G

FRELIMINARY VELOCITY TRAVERSE

¢
o

e

SCHENMATIC OF TRAVERSE POINT LAYOUT

———

TRAVERSE VELOCITY STACK
POINT HEAD TENMPERATURE
NUNBER (apg), in. 4,0 ). °F

ooy 1\ 0.16 124
2 0-124 25
3 0.7 12¢
“ 5.7 12t

Bk & 0.80 12¢
G 0-7o0 hs v

Beenle T 0.7¢ 123
® 0.5% 2%
q v.%3 louw ¥
lo 0. 74 1"
I Seluacdt exbibow of duad
12 c-44 120
5 o-51 124
14 0-eg l2¢,
\g 0.1 126
(4 0.t4 (2¢,
1 6.(,4!. 13
% oLs 1oz
VS 8.02 7 Ny

o3y - D 01§ 107

AVERAGE |
EPA (Dun) 233
412

x Sw,eec\ o:\v
?5 s 3.9 \b\.cL‘S \"‘LO

\M‘kﬂle. oy l-a.nA

ordoe AT dud

TRAVERSE VELGCITY STACK
POINT HEAD TENPERATURE
NUMBER (apg), in.H0 (Tg), °F §
i
34 | 0.3 -5
2 0.19 \1q L
3 015 124 }
A 2.70 12¢
5 0.1 ‘27
4 6-1 ne
1 5.80 128
0-18 23
X1 126
ves 16 8.¢3 . log ™
e Sedim el onl  thol
[2 004 1 06
\3 090 s ;
14 0.1% 121
15 8.5 124 i
1 860 122 [
1 6.9 127 L
\g 0.L0 123 !
19 04 128
20 O-to ny f
: [
.
|
AVERAGE |
|



'NOMOGRAPH DATA

PLANT Z/W/'"“’ ot G 3(@.\-‘(&
e 3/25/75
SANPLING LOCATION /Af /O - (/‘Db l e

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. H,0 atlg .0
AVERAGE WETER TEWPERATURE (AHBIENT +20°F), °F T avg. /00
PERCENT #OISTURE IN GAS STREAG BY VOLUIE Buyo 2,0
BARCHETRIC PRESSURE AT WETER, in. Hg P 25.%6
STATIC PRESSURE IN STACK, in. Hg

=]
(P :0.073 x STACK GAUGE PRESSURE in in. H,0) P 257
P
RATIO OF STATIC PRESSURE TO METER PRESSURE SPa | 099
AVERAGE STACK TEMPERATURE, °F Ts e Y
Yg.

AVERAGE VELOCITY HEAD, in. Hy0 8 | 062
MAXIiU% VELOCITY HEAD, in. H,0 AP max. L
C FACTOR lo¢ 6
CALCULATED NOZZLE DIARETER, in. ' 0,28
ACTUAL KOZZLE DIARETER, in. D.2YL
REFERENCE 3p, in. H;0 0,¢%

EPA {Dur) 234
4/12
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ANALYTICAL DATA

PLaNT_Weo oo O\ 2 /ae..  ca
DATE 3/2&\7% ]

SAYPLING LOCATION _ AN - Cod\ey
saPLeTvPE _Mod o) we s

RUN NUMBER __ =% \X

SAMPLE BOX NUMBER _ Neaw =5
CLEAR-UP AN _Dewiadi~ [ WAL

FRONT HALF

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

FILTER NUWBER

BACK HALF

{IMPINGER CONTENTS AND WATER WASH OF
PINGERS, CONNELTORS, AND BACK
HALF OF FiLTER HOLDER

ACETONE #ASH OF IMPINGERS, CONNECTQRS,
AND BACK HALF OF FILTER HOLDER

MOISTURE
IMPINGERS W, ° Wysoy
FINAL VOLURE __2\S _ml \25 -
INITIAL VOLUME __ 29> ai 200 v

NET VOLUNE 'S ml

_ SILICA GEL

COMMENTS:

Niae \a t TS

?\"‘\

LABORATORY RESULTS

CONTAINER mg
CONTAINER ng
FRONT HALF SUBTOTAL mg
CONTAINER mg
ETHER-CHLOROFORM

EXTRACTION mg
CONTAINER g
BACK HALF SUBTOTAL me
TOTAL WEIGHT mg

FINAL WEIGHT. 1S25.3 ¢ :
INITIAL HEIGHT 2237 ¢ :

NET WEIGHT g '

EPA (Dun) 231
4712

™ e

—-\—0)"\\ Riveg e Y, o\w«&

Cov:.\anv.\c\- % v\ 1 3o "“'\\

C»“v&\uﬁ\ ‘E*w\c. ‘t‘_‘-\c%o.—\ \Z—L\ocw-s\-\)

C«.‘M&A\v; v w R

TOTAL YOISTURE

3% 0 A\




ANALYTICAL DATA

PLanT_ Wi AN Lo /Br.n. CA
DATE__ 3/20/74

SAMPLING LOCATION _ AN - Coc\ey
SAMPLE TYPE \\&A\E‘\LC\ M- s

RUN NUMBER ____Ruan = 2

SAMPLE BOX NUMBER _ N eaw = 3

CLEAN-UP 1A _Dexada /N

- FRONT HALF

ACETONE WASH OF NOZZLE, PROSE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FiLTER HOLDER

FILTER NUMBER

BACK HALF

IMPINGER CONTENTS AND #ATER WASH QF
MPINGERS, CCNNECTORS, AND SACK
HALF OF FILTER HOLDER

ACETONE WASH OF UMPINGERS, CCNNECTCRS.
ND BACK HALF OF FILTER HOLDBER

COMMENTS:
LABORATCORY RESULTS
CONTAINER e
CONTAINER -
" FRONT HALF SUBTOTAL ne
. CONTAINER ng
ETHER-CHLOROFORM
EXTRACTION ne |
CONTAIRER me
BACK HALF SUBTOTAL nt
TOTAL WEIGHT e

MOISTURE

IMPINGERS W 0 M S8q
FINAL YOLUME _2\5 _ =l ~oo
INITIAL VOLUNME _ 22 mi 2w
NETVOLUWE _ \S o

SILICA GEL
FINAL WEIGHT _S47.29 ¢ 4
INTIAL WEIGHT _S24.0 ¢ H
NET WEIGHT H t

EPA (Duny 231

472

L)v\k;\v\.f.‘( ﬁv AR

C.\:u&wv& fvo\oc \z_\ \\L\e\r wﬁs\'\X

[ JCN, RV 2N

z . TOTAL MOISTURE

3N W\-\




3 PLaT_Mvcen AN Zo [Re.n CA
DATE 3/30’%

4 SAMPLING LOCATION _AN - Cod\er

J SAHPLE TYPE NDA\Q{M\ M- 5

RUN NUNBER Runm & 3

SANPLE BOX NUMBER _Neaw— 53
CLEAN-UP MAN_Dexevnda. NUNL

FRONT HALF :

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

] . FIiLTER NUMBER

7 BACK HALF

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

ACETONE WASH OF IWMPINGERS, CONNECTORS,
"AND BACK HALF OF FILTER HOLDER

MOISTURE
IMPINGERS N, 0 Ny 30q
FINAL VOLUWE _2\o 260 v
INITIAL VOLUME __ 29> nf Zoave

NETVOLUKME _______ _ mi

ANALYTICAL DATA

CONMENTS:

LABORATORY RESULTS
CONTAINER ne
CONTAINER me
FRONT HALF SUBTOTAL me
CONTAINER ng

ETHER-CHLOROFORM
EXTRACTION me
CONTAINER ne
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg

SILICA GEL
FINAL WEIGHT _S9s.) g t
INITIAL KEIGHT _S82.¢ ¢ ¢
NET WEIGHT ‘ ¢ ¢
EPA (Dun) 231
42

1 ‘ v i

-2

<\ 1‘.“*$< Voluin ¢
COV'&A\:\c.Y‘ = oy %SOW\-\

CoNmmer 3 20 Aoom\

e

£ TOTAL ¥OISTURE
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APPENDIX D

NITRATE ANALYSIS DATA

Part I = Discussion of Analytical Methods
Part II <~ Laboratory Data
Part III - Lab Noteboock



APPENDIX D

AMMONIA AND NITRATE ANALYSIS

The analysis for ammonia and nitrate followed methods prepared by EPA.
Complete copies of these methods can be found in Appendix 1I.

The ammonia analysis was performed by a direct Nesslerization. However,
all the field samples were too concentrated for direct analysis. Several
dilutions of a sample aliquot were required before the sample could be analyzed.
All the dilution data and absorbance values for the Nesslerization are presented
in Table D-1. To determine the final concentration of ammonia, a calibration
curve was prepared by plotting known concentrations of ammonia versus absorbance.

The ammonia calibratiom curve is presented in Figure D-1,

The determination of nitrate was performed by using a nitrate specific
ion electrode and an Orion Model 901 meter with a digital millivolt readout.
Several dilutions were also required prior to analysis for nitrate. The
final concentration of nitrate was determined from a calibration curve pre-
pared by plotting the millivolt potential versus the log of the nitrate

concentration of prepared standards.

D-1 -
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FIGURE D-1

Absorbance Units

-

DIRECT NESSLERIZATION CALIBRATION CURVE
(Absorbance vs. Concentration)
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FIGURE D-2

NITRATE CALIBRATION CURVE
(Millivelts vs. Concentration)
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| .vN..l.{‘f?‘f." Calibratioa Covre .

... Reedy. .- - ——-

ffwﬁoﬂs ‘f’ C476-u/e{7;4
5 RUN ESI:CURFIT
" cQQE ENIER A 1 IF OUTPUT IS TO BE ORCERED IN
A9 INCREASING VALUES OF THE INDEPENDENT VARIABLE
= OTHER WISE ENTER A 0? 1
] ENTER INPUT FILE NAME CR DEVICE? X3:
- AN e Ncone of stondamd in me | wl
] 048,003 . . oo e e e e _ )
053,2.4 S
. 61,1.8 .
. L 071,1.3\3N\2 . - N
m T 03,06 ["0.03952/]
_ 126,0.12 : _
3 -2 11,0.004 _ .-_._-__-;, c 20 528 __. _
173,0.02 .
, 163,0.04 _ -
s - _ __148,0.06 . .. _-_? = Ma/_,.l___.{i’o -
: "138,0.08 -
: 1323\32\3,0.10 x = WV
2= A S : o
2 LE___AFT-ﬁ_Q_UARLQ CURVEFTITT
' FOR 14 DATA POINTS
_ CURVE TYPE ...._..COEFFICIENT OF __ A B .. .
DETERMINATION
1. Y=A+(B*X)._. 545119 __ _ 6.27056 — _414019E=1 I
—32. Y=h* R .999491 20.528 -.399241E-1
3. Y=a*(X"B)  MECATIVE 140472 -2.92222
4. y=a+(Bs/X).. ..9881S58____ _=1.1=388 _ 189.582 __
5. y=1/(A+B*X) NEGATIVE -47.3206 .71265
6. Y=X/(A*X+B) NEGATIVE 44.11 ~-1041.68 _

FOR WHICH CURVE ARE DETAILS DESIRED (GIVE NUMBER)? 2

2. Y=A*EXP (B*X) IS AN EXPONENTIAL FUNCTION

(SORTED IN ORDER GOF INCREASING VALUES CF THE INDEPENDENT VARIABLE)
X-ACTUAL Y-3CTUAL Y-CALC PCT DIFFER
14 12 11.7382 2.2
31 6 5.95447 -7
48 3 3.02053. -.6
53 2.4 2.47394 ~2.9
61 1.8 1.79754 .1
71 1.2 1.20584 -4
. _ 88 o o B " : 611688 -1_9
126 .12 .13417 -10.5
) 133 .1 | .101457 -1.4
o 13&_. _ __._. .08 _.83097fE=1 _=3.7 N
148 .06 .557443E-1 7.6
. 163 .04 .306279E-1 30.5
173 02 _ _. _. .205461E-1__ =2.6 _.___.— . . .
| 211 _ .004 . .. .450665E-2 -11.2 .
7
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APPENDIX E

PRODUCT SAMPLE DATA

Discussion of Bulk Density and Sieve
Analysis Analytical Method

Bulk Density and Sieve Analysis Data
Product Sample Laboratory Analysis
Relative Humidity and Ambient
Temperature Data



APPENDIX E

BULK DENSITY AND SIEVE ANALYSIS
ANALYTICAL METHODS

Determination of bulk density and sieve analysis were conducted by a

method supplied by EPA. Copies of these methods are presented in Appendix I.

The sieves used for the sieve analysis were constructed of stainless
steel and included U.S. mesh sizes 8, 10, 12, 14, 16, and 20. All were

contained in 8-inch diameter frames.

All bulk density and sieve analyses were conducted within thirty minutes

of sample collection.

E-1



PRODUCT SAMPLE

PLANT _ Ty " )

DATE ST D9

PROCESS __Zesonsio Lezos ra
SAMPLE LOCATIONG.- iz 72 é‘aﬂ/ﬁj Qa‘éeo_ !
SAMPLE TYPE / 4 | |

RUN NUMBER TasT SiART
OPERATOR Ll Me it Can) : 22— ¢ “ro '
2o/
) Bulk Sieve Analysis (Mesh) |
Time -‘Actual Sample Density
Hr:Min Time 1D (units) g /0|72 4 16 ZD/J
A2t e | ) 2 A 224 5€ |24 1/3.2 v 123 0e 3o.¢J/.{i{ 7€,
- ?
]
St Zodd 20 1/ Bol3ag98d 2d 30553
N ' !
|
- | ]
 Toode s 1522 200.5 5 /4 12: #1032 ) ad £ )
: 1]
|
|
" e ErrisS5 32 £7.7 g |1Llpdez i, 3.
: l




PRODUCT SAMPLE

BLANT 2=
DATE __3—-30 —7%
PROCESS _ A rmocpt 729727

SAMPLE LOCATION &W&&_ﬁno w5 Fms Loodleqodi

SAMPLE TYPE
RUN NUMBER &
OPERATOR _ o 9 £ vt S0
250m!
_ Bulk Sieve Analysis (Mesh)
Time ‘Actual Sample Density
Hr:Min Time .ID (units) g loln2 /2l vé 20 s
’;‘@"ﬂ"’rc‘@ (o3& /bl g 40 1L8URnERNT 2 (92,
Loy (o554 1948 B l10.3902w.29222.832
¢
ok 7y W LE ‘ (223 YD w231 08)3492122274
do&( &l r /3% /858 Z851.2\ 4573988

Rod

— -




PLANT S0
DATE \ : E! o

PRODUCT SAMPLE

=27

PROCESS émmad¢4 ,_fé 2 T2 BT
SMPLE LOCATION 222w el 4O800 Llnfloe i,

SAMPLE TYPE
RUN NUMBER 3
OPERATOR __ /(m oy < s Sa7
28~/
m—— ] . Bulk Sieve Analysis (Mesh)
Time Actua.l Sample Density
Hr:Min Time ID (units) o /ol 12l r9)re | 25
/4 258 a 9/ 5ol mdnglzalo
2
432 L 2 2 [ HE 382 e9¢kT 36,795 |
5 I8 LPL L 26\ dm i sende s
|
204 (72. 5 3.0\ 42090 20 002 3551 5O

0 M




PRODUCT SAMPLE LABORATORY ANALYSIS

During the stack tests conducted at the Union 0il Co. ammonium nitrate

plant, composite samples of product were collected at each of the following
points:

-Predryer Inlet

Dryer inlet

Cooler inlet

Cooler outlet
Each of these samples was analyzed for temperature, pH, moisture, percent
ammonium nitrate and percent ammonia. The product temperature data were
recorded by GCA and can be found in Appendix H. The remaining tests were
conducted by Union 0il laboratory personnel. These data are considered

proprietary by Union 0il and therefore are not included in this report.



PLANT__ /L0 04/ o) &

METEOROLOGICAL DATA

DATE 29422004 /) FISF

PROCESS_lzumzme sussg LIZ0orke
SAMPLE LOCATION ZZnfpds — fimoss o

SAMPLE TYPE Z, z;.é&zd gdé 4‘52;4;42az¢/)

RUN NUMBER

OPERATOR L ine/s
Time Actual Ambient Wet Bulb Relative
Hr. Min Time Temp. o Te?p. o Humidityg//
sk ol L2 TT \x
4&&&3’ .o T Cy-d
&-n a0 4
&4 o 2 -2
Vo) - > c-AF) =
s i i) e .~ a7
(20O LD Lﬁs . )
LT _ER D N O
L2320 _£Z o P> -
adr” 34X T4 5 K1)
) &80 7 0 L2
EL i et
VA s/, & T o)
Lad 6% T T 2
oo “@g g JE. T it d
1Ll X u € o £ 4
LA L) o CEXT ol 7.3
o om S8 5" e o 3
fale - 2 % 0 tad
< m o lg?‘a
IIo : r-XP) %;3;
“r=n 4.2 Xy =




PWTW

METEOROLOGICAL DATA

DATE _spsg#ay/ (727

PROCESS_Loamrciusir Hslante
SAMPLE LOCATIONZ el — Fonfer

SAMPLE TYPE
RN NOMBER_/  [an,-4/7 RN
OPERATORM
A
Time Actual Ambient Wet Bulb Relative
Hr. Min Time Temp. Temp. Humidicy
e o2 -Z.» | 3~
y.- - & I i el
LERD LT 3Pl J7
yr PR i P LT il -3
X LA 1
L£P-D Pl ud
2 =xF <
< 5. ‘af - £t s =)
NIl L2
£2 0 Ty wl =1
4 . .
L7E ,{Zf;a’ RS //Z///éf/ S A T cb}/dzﬁm{;{g




METEOROLOGICAL DATA

PLANT sy nn) 22, -/ﬁm
DATE <~ 2o 1727

PROCESS_Zsesprnrisng L.
SAMPLE LOCATION —Z p/lode— poufew

SAMPLE TYPE "7 72 2o L4/ PsyrslRoy)

RUN NUMBER

2 AN

OPERATOR ——~—rtr0) 4 =0/

/‘/Z/ 7 -5

’gs:/:)wi gt

Time Actual Ambient Wet Bulb Relative
Hr. Min Time Temp. op Teinp s Humidity -
L2000 L2 EoRr-) = o
Y- 2P Py x5 Ky
2950 Lo Kot &
ol L G LS L«
[l A O L S =1
e 4D 5.5 ==
Pk - Y- ) Tl LT
L LFa 240 Cr i o
L0 Ptk o L S b
LS 227 N, 2
2L202 S2n T D &3
Vi L 870 g7 e 2
202 ST o o) 32 ‘
22X &Z-0 £Zn 4
/225 Py ot TR o oz
225 420 520 g2 pze 5]
L 425 Fha— 22
L2370 &2 T Z0 Cotd
yis o £Z.n \3% - O D
e LB 2. 4 Cre)
A e 22 St Lt
s 103 7. T Y lath pevediiimetie




METEOROLOGICAL DATA

/-"
PLANT__ / Lormsi 20/ = o
o
DATE 72 223/ /9.7

2 ,
PROCESS _iGvrpr apyitnn I Lo s

SAMPLE LOCATION —7-%/ode — A/ o p

SAMPLE TYPE

RUN NMBER _ = AN

/
OPERATOR —i—~2in ite/ .V z«'gd

Time Actual Ambient Wet Bulb Relative
Hr. Min Time Temp. o . Tefnp . Humidi CY:-Q
it 222 <> r g2
z:%c‘ s, 5  Ea o e
rardy A7 L. o lge
N ) ' Lﬂ. o X A2
284S LR L6 T g
S A2 I L 7. A L7
=< ul & Tod™ | e
T LT <z -
p 2L o™ CLe -2
LD £ 20 el g
b Ll &7-3" AT =
ot =S s M) 14
A LT el ) 2
o757 44&2/ 2175 LI ) y
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APPENDIX F
SAMPLE TRAIN CALIBRATIONS
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Date &25/'/77 . Box HNo. SS—- /
. 3013' :
Barometric pressure, P, = __in. Hg Dry gas meter llo.
. Temperature
‘e Gas volume(Gas volume " .
mg;;;lsgr wet tést | dry gas let test Ory gas meter
it meter meter Meter |Inlet|Outlet|Average | ..
setting, v V £ . . t . Time
o, Wy d» W *di:| “do> “d>» 8,
in. Hp0 | i3 £t3 °F °F’| °F °F  |min |y sKg
0.5 3.629 3 oo 9.0 Fe.s™ /0 'aqc,? R.03
1.0 I3./158 S i% « ¥7.5 1/0 'AOO 2.0/
2.0 7.74S # oxa c%.0 | ¥%. 0 /0 ool 1. 7%
4.0 1C.517 | r0.697 ¢¥.6 | ore |70 looe 2.0~
6.0 |
8.0 ‘
Average caws| 1. 7%
- Calculations
Y AHg
i Yw Py (tg + 460) 0.0317 &H [(tw + 460) 5 |2
—_— AH « .o P
AH 13.6 \’d(?b + E—a—) (»w + 460) ‘ Pp (tq + 460) Vi _j
0.5 | 0.035 0.9972 . 2.03/
1.0 0.0737 /. 0010 2. 9¢cs™
2.0 | 0147 |p.2949 ), 775
4.0 0.294 0. 272/ 2.023
6.0 0.431
8.0 0.588
Y = Ratio of accuracy of wet test meter to dry test meter. Tolerance = 2 0.01

Orifice pressure differential that gives 0.75 cfm of air at 70° 7 and 26.52

inches of mercury, in. H20. Tolerance - = Q.15
%-6/77

4Hg



inches of mercury, m. H20.

-

Toierancc - =0

v

Date 12//3 /.')‘73 . Box Ho. ES‘Z'
2994 -
Baremetric pressure, Py = ij'n Hg Dry gas metar llo. (;25"5 <4
. : Temperaturs
i£i0o |085 volumeiGas volume[ - ooos : -
mg:;;:EEr wet test | dry gas Het test Ory gas meter ;
sett;ng meter mcter Heter |Inlet|Qutlet|Average Time a
s, ’ Vws Vds Yws td]: tdos tds 8,
in. Hp0 | 13 43 °F °F | °F °F  |min | v AHq |
3,990 J — — |
9.5 = A.072 1 16§ 1905 lesas 188zl n drenl .95
1.0 Sz $.609 | 6.5 43.:51%5.351%9.9c | 10 l‘c'ci [ =4 1
2.0 HPBS 2.532 1 165 lpsas] 89.25] 55, 2 | coil ias |
4.0 1 10wesl .93 | 96.5 lonzrlap 22 9895 | | |1.¢c LGz
6.0 | 10 | : l |
8.0 | 10 | |
| : Average t.eel | 8<
* Calculations
2 Arig
. Vw Py (4 + 450) 0.0317 4 i'(t.,V + 460) e:[ 2
—_— . _AH e .oz s 3
W | T va(?s + 1) (tw + 150) Py (td + 460) | vy,
0.5 | ©.0268 (.00 RE
1.0 | 0.0737 | | .20 L ad
2.0 | 0.147 | wr | &)
4.0 0.294 | (.80 .92 !
8.0 0.431 !
8.0 0.588
v = Ratio of accuracy of wet tasi mater t5 dry test meter. Toleranez = = 0.0
8Hg = Orifice pressure differential that gives 0.75 fm'cf air at 70° £ and 29.¢2




?’/7‘//7

Date 4 Box Ho. S T=
7 2y 2
Barometric pressure, Pbén/ ):n. Hg Ory gas meter lo. Tl A
. Temperatura
Orifice Gizyvzl:Te Gaiyvglgme Wet test] Cry gas meter
MANOMELLT ! ;metsr | meter Heter tlnlet|{Outlet|Average | -.
setting, v Y ¢ s |t . Time
all, w? d: we 4 tdisl e *d» 8,
in. H0 | ft3 13 °F °F | °F °F  |min | vy AH3
0.5 S¢37 3x/ ] s el s0 |s0c
1.0 5‘3575}' W74 2™ gr2-t /0 /Loy
2.0 Blof 232 4% 25 ! s, 2| 10 ls0/
4.0 B.3d /033 | 7551 | | ozal 10 10y
6.0 | w0 | - | | |
8.0 | 10 |- l l |
- T Average [
- Calculaticns
Y 4Hg
y Vy Py (tq + 460) 0.0317 sH [(tw + 480) e:l 2
—_— . _AH . - P
i 7 vd(pb + 7373) (hw + 400) | Py (tq + 460) V.,
0.5 | 0.0268

1.0 | 0.0737 |

2.0 | 0.147 |
4.0 | 0.294 |
6.0 | 0.431
8.0 | 0.588

T:

4Hg = Crifice pressure differential that gives 0.7
inches of mercury, 1n. Hp0. Tolerance - = 0

tio of accuracy of wet test meter o dry tost x

Toleranca

at 7Q°

e

-

]

= 2 0,01
and 29,92



utech CORPORATION

CALIBRATION SHEET

MODEL 201 _

SERIAL 9[-

CUSTOMER FV\ < Tv\eu:m: - iuang.@,
&~ N0

DATE _}1-10-1&

BAROMETRIC PRESSURE, P, .D0:2C

(919) 682-0402

RUN #  _ _ _ 1 3 5 6 7
ORIFICE SETTING,AH . < 2 S .
FINAL READING (TEST) BL.240( Zl.4990 | Go. 7217 |
INITIAL READING (TEST) [£0.337 ¢r.L3L 97.203 z
VOLWME, V, . _ _ 1,929 3.40¢ 3.5 J
TEMP, T._ _ __| 7% 7 wa, '
T |
FINA