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SECTION 1
INTRODUCTION

At the request of Southwestern Portland Cement, Pape & Steiner
Environmental Services conducted a series .of emission tests on the effluent
from #2 Kiln Stack, the #2 Raw Mill Stack, the #12 Finish Mill and the #2
Clinker Cooler Stack from February 5 to February 8, 1985. The purpose of
these tests wés to determine if the air pollution control devices serving
each of these point sources met the manufacturer's performance guarantee.

Section 2 of this report summarizes the test matrix for this program.
Section. 3 presents the test results. Sections 4 and 5 describe the
sampling and analysis procedures used to obtain these results, Section 6
summarizes the QA/QC steps taken on this program. Finally, the Appendix

contains all the raw data and calculations.




SECTION 2
TEST MATRIX

Recently, Southwestern Portland Cement (SWPC) completed a large
expansion of their cement plant located near Victorville, California. A
new kiln (#2) equipped with a baghouse, a new clinker cooler (#2) equipped
with a gravel bed filter, a new raw mill (#2) equipped with a baghouse, and
a new finish mi1l (#12) also equipped with a baghouse for air pollution
control have been added to the existing plant.

The purpose of this test program was to determine if the particulate
and gaseous emissions from these sources met the performance guarantee
stated by the supplier (Humboldt Wedag). According to the contract with
SWPC, the performance guarantee tests were to be run over a three day
period to insure each control device operated within the specifications
over different process conditions. Table 2-1 summarizes the tests
performed on these control devices. Since operational difficulties
occurred with the kiln during this week, SWPC shortened the test period_on
the kiln to two days, instead of three days, to insure all the tests would

be completed that week.
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TABLE 2-1.
Unit Date

Kiln 02/06/85

02/07/85
02/06/85

02/07/85

02/08/85

Clinker 02/06/85

02/08/85

Finish Mi11 02/05/85
02/07/85
02/08/85

Raw Mill 02/05/85
02/07/85

02/08/85

4215 TPH

SWPC PERFORMANCE GUARANTEE TEST MATRIX

Pollutant

Particulates

Particulates

NOX,SOZ,CO,HC

NOX,SOZ,CO,HC

NOX,SOZ,CO,HC

Particulates

Particulates

Particulates
Particulates

Particulates

Particulates
Particulates.

Particulates

D19y TPHe Kihe Feed

Test No.

1

2
3

Test

10:20 am

2:
8:

10:

12:

11

11:

11

47
37

145

35

:35
:40

30

: 30

:00
145
126

:05

53

125

144
135
126

pm
am
am
am
pm
am
pm

am

am

pm

am

pm
am

am

am

am

pm

Time

:40
:06
154
120
:10
115
:00
:30
100

+33
121
152

:09
:00
:31

:50
143
:31

pm
p®
am
am
pm
pm
pm
pm
pm

pm

pm

am

pm
pm

am

pm

am

pm




SECTION 3
TEST RESULTS

Tables 3-1 to 3-4 summarize the results of the particulate tests
performed on the Kiln, Clinker Cooler, Finish Mill and Raw Mill. Table 3-5
compares the measured volumetric flowrates to the design value for each
point source., Finally Table 3-6 presents the results of the gaseous
emissions performed on the #2 Kiln.

3.1  PARTICULATE TESTS

A1l of the point sources tested with the exception of the Clinker
Cooler Gravel Bed Filter were well within the specification guaranteed by
the equipment manufacturer. It should be noted that the actual volumetric
flowrate through the baghouses serving the Kiln, Finish Mill and Raw Mill
were considerably less than the design flowrate. Since the volume of gas
handled by these baghouses is less than design, the face velocity across
the bags is reduced which is very beneficial to the performance of the
baghouse.

The volume of gas being processed by the gravel bed filter serving
the Clinker Cooler greatly exceeds the design specification. This may be

causing some carryover of fine dust particles out of the bed. It should be




noted that the results of Test #1 on February 6, 1985 are suspect. An
examination of the residue after evaporation of the sampling nozzle and
probe acetone rinsing revealed several large particles which were not
present in the remaining samples. The high nozzle and probe catch measured
for Test #1 may be the result of contamination (i.e., the nozzle may have
touched the stack wall or scraped the sample port during the test).
3.2  GASEOUS TESTS

NO, and CO emissions from the Kiln were variable but SO, emissions
were constant and very low. NOX and CO emissions decreased when the Kiln |
production rate decreased from 215 TPH to 190 TPH. CO emissions on
February 8, 1985, were very much higher than previous tests. NOx emissions
were lower but so was the Kiln 0, content.

HC emissions were also variable even at the same Kiln production

rate.
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TABLE 3-1. SUMMARY OF SOURCE EMISSION TEST DATA
UNIT TESTED:._#2 Kiln LOCATION: _Baghouse Qutlet
Test number 1 2 3 Average
Date 02/06/85 02/06/85 02/07/85
Test condition 215 TPH 190 TPH 215 TPH
Barometric pressure (in. Hg) 26.46 26.43 26.52
Stack pressure_(in. Hg) 26 .44 26.42 26.50
Stack area (Ft2) 139.63 139.63 139.63
Elapsed sampling time (min) 120 120 120
Volume gas sampled (dscf) 75.9941 72.3753 76.2440
F factor
GAS DATA
Average gas velocity (fps) 36.0 33.6 36.0 35.2
Average gas temperature (OF) 381.1 362.8 380.3 374.7
Gas flowrate (dscfm) 159,581 152,109 159,898 157,196
Gas analysis (dry percent basis)
Carbon dioxide 18.70 18.69 19.04
Oxygen 9.17 9.30 9.10
Carbon monoxide =~ See Tble 3 -¢. — - _—
Water 4,58 4.59 4.63 4.60
Alss
EMISSION CONCENTRATION = see 7able 2 ~£
Filterable particulate (gr/dscf) 0.0025 0.0015 0.0020 0.0020
Total particulate (gr/dscf)
Total sulfate (gr/dscf)
S03 (ppm)
S0 (ppm)
NO,- (ppm)
EMISSION RATE
Filterable particulate (1b/hr) 3.42 2.00 2.69 2.70

Total particulate (1b/hr)
Total sulfate (Tb/hr)

S03 (1b/hr) -

302 (1b/hr)

NO, (1b/hr)

Lb/MMBtu-EMISSION FACTOR

Filterable particulate
Total particulate
Total sulfate

30,

NO,

Lb/Bb1-EMISSION FACTOR

Total particulate -
Total sulfate

302

NO,
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TABLE 3-2. SUMMARY OF SQURCE EMISSION TEST DATA
UNIT TESTED:__#2 _Clinker cooler LOCATION: _Gravel Bed Filter Outlet
2G5z
T b 1 2 3 Average
Dgzz rammer 02/06/85 02/06/85 02/08/85
Test condition 215 TPH 190 TPH 215 TPH
Barometric pressure (in. Hg) 26.46 26.43 26.43
Stack pressure_(in. Hg) 26.42 26.39 26.41
Stack area (Ft2) 92.18 92.18 92.18
Elapsed sampling time (min) 72 72 72
Volume gas sampled (dscf) 46.2141 49.7283 48.4111
F factor
GAS DATA
Average gas velocity (fps) 47.5 52.2 48.4 49.4
Average gas temperature (OF) 358.1 377.8 361.7 365.9
Gas flowrate (dscfm) 149,158 159,950 15Q}857 153,322
Gas analysis (dry percent basis)
Carbon dioxide 0.00 0.00 0.00
Oxygen 20.90 20.90 20.90
Carbon monoxide === === ---
Water 0.39 0.36 0.64 0.46
EMISSION CONCENTRATION
Filterable particulate (gr/dscf) 0.0800 0.0233 0.0198 0.0410
Total particulate (gr/dscf)
Total sulfate (gr/dscf)
S03 (ppm)
S0z (ppm)
NO,- (ppm)
EMISSION RATE o
Filterable particulate (1b/hr) 102.25 31.99 25.63 53.29
Total particulate (1b/hr) SV
Total sulfate (1b/hr) AT ¥l

S03 (1b/hr)
02 (1b/hr)
NOy (1b/hr)

Lb/MMBtu-EMISSION FACTOR

Filterable particulate
Total particulate
Total sulfate

S0,

NO,

Lb/Bb1~-EMISSION FACTOR

Total particulate
Total sulfate

S0

NO,
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TABLE 3-3. SUMMARY OF SOURCE EMISSION TEST DATA
Test number 1 2 3 Average
Date 02/05/85 02/07/85 02/07/85
Test condition Normal Normal Normal
Barometric pressure (in. Hg) 27.35 27.28 27.18
Stack pressure (in. Hg) 27 .34 27.27 27.17
Stack area (Ft?) 19.63 19.63 19.63
Elapsed sampling time (min) 120 120 120
Volume gas sampled (dscf) 81.7199 73.0523 75.8621
F factor
GAS DATA
Average gas velocity (fps) 22.0 21.0 21.1 21.4
Average gas temperature (OF) 186.0 195.3 185.6 189.0
Gas flowrate (dscfm) 17,914 16,504 17,007 17,142
Gas analysis (dry percent basis)
Carbon dioxide 0.0 0.00 0.00
Oxygen 20.90 20.90 20.90
Carbon monoxide --- -—— -—-
Water 7.23 9.18 8.02 8.14
EMISSION CONCENTRATION
Filterable particulate (gr/dscf) 0.0054 0.0050 0.0013 0.0039
Total particulate (gr/dscf)
Total sulfate (gr/dscf)
03 (ppm)
S0 (ppm)
N0, (ppm)
EMISSION RATE
Filterable particulate (1b/hr) 0.84 0.71 0.19 0.58

Total particulate (1b/hr)
Total sulfate (1b/hr)

S03 (1b/hr)

502 (1b/hr)

NOy (1b/hr)

Lb/MMBtu-EMISSION FACTOR

Filterable particulate
Total particulate
Total sulfate

30,

NO,

Lb/BbT1-EMISSION FACTOR

Total particulate
Total sulfate

302

NO,

3-5




TABLE 3-4. SUMMARY OF SOURCE EMISSION TEST DATA
UNIT TESTED:_#2 Raw Mill LOCATION: _Baghouse Outlet
1 2 3 Average
3232 number 02/05/85 |02/07/85 | 02/07/85
Test condition Normal Normal Normal
Barometric pressure {(in. Hg) 26.45 26.52 26.52
Stack pressure (in. Hg) 26.42 26.49 26.49
Stack area (Ft?) 28.27 28.27 28.27
Elapsed sampling time (min) 120 120 120
Volume gas sampled (dscf) 86.8368 87.6826 92.2257
F factor
GAS DATA
Average gas velocity (fps) 46.8 49.0 51.6 49.1
Average gas temperature (OF) 157.4 171.3 169.7 166.1
Gas flowrate (dscfm) 56,826 58,851 61,797 59,158
Gas analysis (dry percent basis)
Carbon dioxide 0.00 0.00 - 0.00
Oxygen 20.90 20.90 20.90
Carbon monoxide - --- -———
Water 5.14 4,45 4.89 4.83
EMISSTON CONCENTRATION
Filterable particulate (gr/dscf) 0.0034 0.0036 0.0036 0.0035
Total particulate (gr/dscf)
Total sulfate (gr/dscf)
S03 (ppm)
S0 (ppm)
N0, (ppm)
EMISSION RATE
Filterable particulate {1b/hr) 1.65 1.82 1.93 1.80

Total particulate (1b/hr)
Total sulfate (1b/hr)

S03 (1b/hr)

S02 (1b/hr)

NO, (1b/hr)

Lb/MMBtu-EMISSION FACTOR

Filterable particulate
Total particulate
Total sulfate

S0,

NO,

Lb/Bb1-EMISSION FACTOR

Total particulate
Total sulfate

502

NO,

3-6




ybLy ooy |nsad

R

t9|zzou pue 3aqoud ut :o_umc_emucouu uumx;mu :.J Hdl cmHn Hdl S12,
A T4 S10°0 08°1 £€00°0 ‘ 4,991 @ 1vE‘e8
€6°1 ¥£00°0 4,041 @ £06°{8
28’1 ¥€00°0 o141 9 0L1°¢8
§59°1 ¢€00°0 4,961 @ 000°S6 4,LST @ 9VE“6L LLLW Mey
561 S10°0 85°0 9¢00°0 1,681 @ 99162
61°0 2100°0 40981 © £06°12
1£°0 S5v00°0 40561 & Tvi‘H2
¥8°0 0500°0 45082 9 000 °“S¢ 4,981 @ §98°G2Z LLLW ysiut4
d»uk\gh. .d"
ST/ p010°0 62°€S 4792070 4,99¢ 9 280°cs2 N
.. §€9°52  1210°0 sv/uB 3529 © £69°19¢
feke M 66°1€  8KID'0 Qw \\ 1,8LE © owm.mmmm
v, 927201 cmﬁmo.o\\ 1,82% 9 00 °£81 1,85 @ qah.womm 489 JajuLl)
i A Si0°0 69°¢ 6100°0 35LE 9 11L°V62
| 69°2 610070 3,08€ @ 12€°10¢,
00°2 v100°0 39E9E @ 65£°182
. rAM t#200°0 1,00t 9 000 00% 1,18¢ @ ¢mv.~omm asnoybeg uty
Jy/q| 1os/4b Jy/q| 12s/4b (wyoe) (wyoe} 92J4N0S JULOY
suoissiwy ubisag SUOLSSLWT [eN)oy ajedamo| 4 ubLsaq 33eJMO| 4 [eNIdY

S321A30 T0YINCD NOILNTI0d HIV
404 VIVA NDIS3Q ONY TWNLJV J0 NOSI¥YdWOI °S-£ 316Vl




From Ll Colc Hfp/sz

W — " [ /1'.,1-‘ s
- K& xp, : , _ . los ;
; < “772““'” # ol At [ g
T T, 6257/,
62 V) Coal 146 e ot o,
1462 Tar 13.37 The Couk
jd TE 114 T €8 e Y/
/00 g 7 o
TABLE 3-6. GASEQUS EMISSIONS FROM KILN
. ‘@ _ A
J,gﬁ,fﬂ‘ s TPl KF k*(-":' ,/-/r ISF
Concentration Date Time K] b
{ppm,dry) 02/06/8%  7:45 am - 10:20 am® 10:55 am - 1:10 pmd 1:55 pm - 4:15 pm Ave 2
ey "5 -
Range NO_ 460 - 510 -, 510 - 600 470 . 550
505 4 W7 Q-3 0-5
co 275 - 400 150 - 270 70 - 220
Average NOX 487 549 498
S05 4 ) 3
o 06 210 153
* €12C) HC Methapt ——ar2.6/49.1 3.2/23.5
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SECTION 4
SAMPLING EQUIPMENT AND PROCEDURES

This section of the report describes the equipment and procedures
used to conduct the particulate gaseous tests on this program.
4.1 PRELIMINARY MEASUREMENTS
Before conducting the stack tests a series of preliminary measure-
ments were made to detefmine:
o The location of the sampling site and the number and location of
the sampling points to be used (EPA Method 1)
e The velocity, temperature, and pressure of the gases in the stack
(EPA Method 2)
e The composition of the stack gases (EPA Method 3)
e The moisture content of the stack gases (psychrometric chart)
Using the results of these preliminary measurements and the calibra-
tion constants for the sampling train, a series of calculations were made
to determine the value of K, a constant, and Nd, ideal nozzle diameter,

required to run an isokinetic test according to the equation:

2.2, 2~ 2 \ 2
60° 11 - p
AH = Ko Cp (1 = Bug)PsMy (Nd4)(T"‘> (A P)

T

2, 2 3
576 K° Mwst
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where

2.2, 2 2
6071 %K “C °(1 = B )P M,

2, 2
576 KO MNSPm

An actual nozzle, whose diameter was as close as possible to the
ideal nozzle diameter, was selected for the test. Isokinetic sampling
rates for each sampling point in the stack were computed using the

equation:

Since K and Nd are known, and remain constant during a test, the only
variab]eé are the meter temperature, the stack temperature and the velocity
pressure for each sampling point.
4.2 PREPARATION OF THE PARTICULATE SAMPLING TRAIN
A1l sampling train components were cleaned in the laboratory (soap
and water, tap water rinse, distilled water rinse, and IPA rinse) to
eliminate previous contamination., The sampling train components were
sealed and transported to the sampling site in a mobile Tab. The EPA
Method 5 equipment used to measure particulates (filterable) consisted of:
o A calibrated 316 stainless steel nozzle for isokinetic sampling
o A heated Pyrex glass sampling probe (8' long for Raw Mill; &'

long for Kiln, Clinker and Finish Mill) equipped with an S-type

4.2



pitot tube and a thermocouple to measure stack velocity, pressure

and temperature

¢ A heated Pyrex glass filter holder containing a weighed lod-mm
Reeve Angel 934 AH glass fiber filter

o A Pyrex glass impinger train in an icebath (impingers 1 and 2
contained 100 ml distilled water; impinger 3 was dry; bubbler 4
contained a weighed amount of silica gel)

¢ An umbilical to connect the probe and sample box to the control

module |

o A control module containing a vacuum pump, a calibrated dry gas

meter and a calibrated orifice meter to measure the pressure,
temperature and flowrate throughout the train,

The sampling train was charged in the mobile lab using freshly pre-
pared reagents, Each impinger and its contents was weighed to the nearest
0.1 gm on a calibrated electronic balance. Blanks of all filters and
reagents were retained for subsequent analysis. The sampling point loca-
tions were marked on the probe using a high-témperafure marker, The
" sampling train was comp]ete]j assehb]ed and 1ifted to the sampling site.
4.3  SAMPLING PROCEDURES FOR PARTICULATE SAMPLING TRAIN

Prior to a test, the sampling train was heated and leak-checked at 15
_inches Mercury to insure leakage was less than 0.02 cfm. The S-type pitot
tube was also leak-checked. The sampling train was installed on the

unirail and the probe was inserted into the stack at the farthest point,




An isokinetic sampling rate was calculated using an HP-41CV calculator for
each sampling point on the traverse (6 points per traverse, 4 traverses @
90° for Kiln; 6 points per traverse, 4 traverses @ 90° for Clinker; 8
points per traverse, 2 traverses @ 902 for Finish Mill; 6 points per tra-
verse, 2 traverses @ 90% for Raw Mill). Each point was sampled for an
equal period of time (5 minutes for Kiln; 3 minutes for Clinker; 7.5
minutes for Finish Mill; 10 minutes for Raw Mil1l) and all pertinent data
was }ecorded on the data sheet for each point. The probe and sample box
were maintained at 250°F throughout the traverse. The gases leaving the
impinger train were maintained at <70°F, At the end of a traverse, the
probe was withdrawn from the stack and the entire sampling train was
transferred (intact) to the next sampling port. Another traverse of the
stack was completed and the sampling train was withdrawn for the final leak
check. This leak check was performed at 15 inches Mercury or at the
highest vacuum achieved during the test. The S-type pitot tube was also
checked at this time. The probe, nozzle, filter holder, and impinger train
were sealed with tin foil and Towered to the mobile lab for sample recov-
ery.
4.4  SAMPLE RECOVERY PROCEDURES FOR PARTICULATE SAMPLING TRAIN

Sample recovery occurred in the mobile lab, The nozzle and probe
were brushed and rinsed three times using ACS reagent grade acetone into a
polyethylene sample bottle, The 100-mm filter was removed from the 4-inch
filter holder and sealed in its petri dish. The front half of the 4-inch

glass filter holder was brushed and rinsed with acetone. Each impinger was
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removed from the icebath, wiped dry and weighed to the nearest 0.1 gm. All
sample bottles and petri dishes were marked and labeled. A chain-of-
custody log was completed and the field data sheet was also labeled with
the sample ID numbers. The sampling train was then recharged in prepara-
tion for the next test.

4.5 SAMPLING PROCEDURES FOR CONTINUOUS MONITORING

The continuous monitors used in the Pape & Steiner Mobile Monitoring
Lab are shown in Table 4-1. Figure 4-1 is a schematic of the continuous
monitoring system. The procedures used to continuously monitor stack gases
for Nox’SOZ’ co, COZ’ and 02 strictly follow CARB Method 1-100.

Sample was taken from the stack using a 316 stainless steel probe. A
Balston filter holder and fiberglass filter (99.9999 percent efficiency
retention of 0.6 micron particles) was connected to the outlet of the
probe. Sample gas was transported through heated Teflon sample line
(maintained at >250°F) by a Teflon-lined diaphragm pump to a 316 stainless
steel refrigeration type conditioner (Hankison Model E-4G-$S). The sample
gas was passed through the conditioner two separate times under vacuum
before entering the pump, then two additional times under pressure. The
clean, dry sample gas (-35°F) was then transported to the continuous
analyzer system through an unheated Teflon line. A series of flowmeters,
valves, and regulators maintain constant flow through the system at a

constant pressure,




TABLE 4-1. CONTINUOUS MONITORING LAB
NOy CHEMILUMINESCENT ANALYZER -- THERMO ELECTRON MODEL 10

Response Time (0-90%) 1.5 sec -- NO mode
] 1.7 sec -- NO, mode
Lero Drift Negligible af%er 1/2 hour warmup
Linearity . +1% of full scale
Accuracy Derived from the NO or NO, calibration
gas, *+1% of full scale
Output 0.100 mv, 0-10 mv, 0-5 V, 0-10 V

02 ANALYZER, FUEL TYPE -- TELEDYNE MODEL 326

Response Time (0-90%) 60 seconds

Accuracy +1% of scale at constant temperatures;
+1% of scale of +5% of reading, whichever
is greater, over the operating tempera-
ture range

Qutput 0-1V

C0,/C0O INFRARED ANALYZER -- ANARAD MODEL AR-600

Response Time (0-90%) 5 seconds

Zero Drift *1%

Span Drift +1%

Linearity 1%
_ Resolution Less than 1% of full scale
Y Output 0-1V

502 UV ANALYZER -- DUPONT MODEL 400

Response Time (0-90%) Less than 1 second

Zero Drift Less than 1% full scale in 24 hours

Linearity o #l% full scale

Accuracy -+2% full scale

Qutput : 0-10 mv

Operating Ranges 0-100 ppm, 0-1000 ppm

STRIP CHART RECORDERS (3) -- LINEAR MODEL 486

Pen Response 20 inches/second
Span -- full scale 1 mV through 10 V
Zero Set Electronically adjustable full scale
with 1 full scale of zero supression
Accuracy Total limit of error +0.5%
- Dead Band
Linearity
Repeatability

SCOTSMAN TRAILER
Fully Insulated
Air conditioned
8-ft x 14-ft x 11-ft
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1. Filter 0.6 u, 99.9999 percent efficient
2. Duct
3. 316 stainless steel probe
4. 3/8-inch, heated (250°F) Teflon
5. Four-pass conditioner-dryer, 316 stainless steel internals
6. 3/8-~inch, unheated Teflon
7. Teflon-lined sample pump
8. 3/8-inch unheated Teflon
9. Rotameter
10. 1/4-inch Teflon tubing
11. Calibration gas manifold Duct
12. Calibration gas selector valve
13. Calibration gas cylinders
14, Backpressure regulator
15. Auxiliary analysis port
Sampling
Location
Monitoring
Van

\/
NOy €0, 02 co S0 . A @
Analyzer| | Analyzer| |Analyzer!| | Analyzer| {Anal

Ny g

Recorders

Figure'4:1. Schematic of Continuous Monitoring System,
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Calibrations of the continuous analyzers were performed using EPA
Protocol 1 calibration gases (+ 1 percent) for criteria pollutant analysis
(NOX/SOZ) and certified calibration gases (+ 1 percent) for fixed gas
analysis. Copies of the gas certifications are included in the Appendix of
this report. A1l pertinent data (date, time, test locations, analyzer
range, cal gas value) were recorded on both the field data sheets and
continuous analyzer strip charts in the field.

At the start of the test, a leak-check was performed, The sample
probe was removed from the stack and the end was sealed with a Swagelok
cap. A leak-check is successful only if pressure at the analyzer system
and flow through the rotameters to the individual analyzers all drop to
zero. A mandatory leak-check was performed at the completion of each test.

An initial calibration was performed at the start of the test period
by introducing zero and span gases for each analyzer and making the
necessary adjustments. Calibration gas values werea recorded on the
contindous monitor strip charts and field data sheets. A calibration check
was completed at the end of the test and adjustments (if necessary) to the
analyzers were made in prepéfation for another test.

Test data was collected by continuously recording data onto strip
charts for each test,

4.6  SAMPLING PROCEDURES FOR HYDROCARBONS

The sampling train for hydrocarbons consisted of a probe (short piece

of stainless steel), a Teflon sample line, a 500 ml glass sampling bomb;

and a squeeze bulb, The entire train was purged with stack gas several



times before collecting a sample. After sample collection, the glass bomb

was taken to the mobile lab for immediate analysis. One grab sample was

collected during each test on the Kiln.
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SECTION 5
ANALYSIS PROCEDURES

This section of the report describes the procedures used to analyze
the samples collected during the test program. A1l analyses were performed
in the Pape & Steiner climate-controlled laboratory in Bakersfield.

5.1 ANALYSIS OF PARTICULATE SAMPLES

5.1.1 Nozzle, Probe, Filter Holder Wash

The volume of the acetone washings were measured and the washings
were transferred to clean, tared, aluminum weighing dishes. The dishes
were placed on a hot plate in a fume hood and gently heated to dryness.
The dishes with the dry residue were desiccated and weighed repeatedly at
6-hour intervals until a constant weight was achieved (to the nearest
0.01 mg with a tolerance of <0,1 mg between weighings). The ACS reagent
grade acetone blank was treated in the same manner.

5.1.2 Filter

The 100 mm filter was removed from its petri dish and transferred to
an oven where it was heated for 2 hours at 105°C. The filter was then
desiccated and weighed repeatedly at 6-hour intervals until a constant
weight was achieved (to nearest 0.01 mg with a tolerance of <0.1 mg between

weighings). An unused, tared blank filter was treated in the same manner.
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5.2  ANALYSIS OF HYDROCARBON SAMPLES

The grab sample of hydrocarbons was analyzed using Carle Model 211
AGC-FID. After purging the syringe three times, a 1-ml syringe sample was
extracted from the syringe port on the glass bomb and injected onto a
6-foot long, 1/8-inch stainless steel column containing 80/100 mesh PoraPac
Q, maintained at 150°C, Any C; through Cc hydrocarbons were speciated and
the greater than C5 hydrocarbons were backflushed to the detector for
quantitation as a single peak. An HP Model 3390A reporting integrator was
used to record and integrate the signal from the GC. A *1 percent certi-
fied calibration gas (Cl-C6 HC 1in N2) was used to calibrate the GC and to.

guantitate the C1 through C5 and greater than C5 hydrocarbons.
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SECTION 6
QUALITY ASSURANCE

6.1  PARTICULATE SAMPLING EQUIPMENT

A detailed record of repair and maintenance to each sampling train is
kept. Preventative maintenance to each system is performed periodically to
avoid complete component breakdown during a field test.

A detailed record of sampling system calibrations is also kept.
Calibration data for the sampling nozzles, pitot tubes, dry gas meters and
orifice meters are available for review. Results of the EPA Quality
Assurance Branch biannual audits of the dry gas meter and orifice meter
combinations are also logged and verify our in-house calibration data. The
calibration data for the equipment used on this program can be found in the
Appendix.

6.2 LAB ANALYSIS

A1l field samples are assigned a label and an ID number. This ID 15
also affixed to a chain-of-custody log and to the field data sheet to
eliminate any chance of sample mixup.

Prior to analysis, all glassware is thoroughly cleaned (soap and
water, tap water rinse, distilled water rinse, IPA rinse) to eliminate any

contamination, The evaporating dishes used to evaporate the washings are

6-1



treated the same as a sample (dried in an oven, desiccated and weighed
repeatedly at 6-hour intervals until a constant weight is achieved). The
glassware used to measure volumes and make transfers and dilutions are all
NBS Class A to insure accurate measurements. All weighings are carried out
on a Mettler Model H54AR analytical balance supported by a marble table in
a separate room from the main analytical laboratory. The balance is
calibrated regularly against an NBS Class S-1 weight.

A1l reagents used in the field and in the laboratory are ACS reagent
grade and blanks of these reagents are evaluated for every set of tests.
Blanks are taken in the field from the squeeze bottles and not the original
container. Records are kept on these blanks to insure consistent quality
of the reagents.

6.3  CONTINUOUS MONITORS

Prior to the test program, an internal and external calibration of
the sampling system was performed using the calibration gases. There was
excellent agreement between the internal and external calibrations
(indicating no sample loss in the system) over the test period. The
calibration gas certificates fbr the gases used on this test program appear

in the Appendix.
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APPENDIX

Sampling Point Locations
Velocity Traverse Data Sheets
Particulate Data Sheets
Continuous Monitor Data Sheets
Continuous Monitor Strip Charts
GC Strip Chart

Sample Handling Log

Analytical Reports

Isokinetic Calculations
Emission Rate Calculations
Equipment Calibration Data

Calibration Gas Certificates
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SAMPLE HANDLING/LOG-IN
Al 1, /02 Kiln 2.
Date 3/5‘/85’ a/é/es‘ Test Location Fin1h i re Clnker
7

~ Sample Type Volume Comments

s & Ace £/
85 5872 Meth Sample Test

5 T iﬂ/l
‘85 2873 Meth Sample Test

704 5 fee FH/
858 Hnth Sample Test

e85 & T ]
4. Heth Sample Test|

‘855876 ) Zi Vid|

5. _ Meth Sarnp]n Test
|85 5877 5 AT A

6. Meth Sample Test

5 Ace cr |

7 __85 5878 Meth Sample Test

| 5 FLT cr/
5879
8 | 85 Meth Samp]e Test

Meth Sample Test:

9.
|
1 5 Bl Az
10. 1;85588; Meth Sample Test
5f Aee Cz
]] . l 855882 M +h Qamn'ln Tn:+
& FT Ccz
12. l 855883 torw wmeTe Tocr

CHAIN OF CUSTODY




SAMPLE HANDLING/LOG-IN

pate  R/Z/ES ;{Af»/éﬁ’ Test Location /6/”/ N7 Y /A
’ Crinker, Finrsh il
Samplie Type Volume Comments

5 A7 K3
855885 Meth Sample Test

1.

: 5 Ace Kz l
-85 5884 o L oTe Test}

2.
6 & . _ACE  _F2D
3 85588 Meth Sample Test
' 855887 S __AF %1‘
4. .-...___"_E_E.h Sample Test|
855888 . 2 o]
5. . _ Meth Samx ln Test
[ 85 5889 k{“ Vi) =2\
6. | ____ _Meth Samp'le Test
i T a3
vi !_85 5890Me_th Sample Test
589188
g 85 5891 v SameTe =t
Vi 5 /46&‘ Cz l
9 85589 Meth Sample Test' '
5 FLT C3 |
l10. 855893 mth Sampie Testi
855394 5 e fn3
11, Meth Sam: !e Test
855895 9 _ LT FH3 g
12. Meth Sample Test:

CHAIN OF CUSTQODY

G5

/4




Pape &.Smer Environmental Services

SAMPLE HANDLING/LOG-IN

Date :51/45/%é5’ Test Location

Sample Type Volume

/4

Comments

855896 I Lrke ay
2. _ Meth Sample Test

Heth Samp]e Test'

10.

1.

12.

CHAIN OF CUSTODY
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& Steiner Environmental Services

-

ANALYTICAL REPORT

sAMPLE TYPE _Filtecalnle Rrticulade DATE _R/11/¥5
SAMPLE COMPONENT _fCmen £ilive ANALYST _3K
REQUESTED BY _ W PC.
ANALYTICAL METHOD _(=@aimeyRic
Sample ID |Test |Sample | Sample Titer mls An(agoytt;]caslamRe]seu)]t <
No. No. |Volume | Aliquot or Ple/gram
(Absorbance) | Uncorrected |Blank corrected
Kiln &
8-27C K| -0, cot1s c.occoecC
i€=~a7) | K —C.0c\49 ¢.cocco
Clinker
ro-295 [ Cl o. o744 ©. 0T7H Ik
jo—293 (g § 0,0soga D-ogo%—l
we=-297 | C3 ©.0538% 0.05357
Raw My
2 2
re-aga [RMI 0.00362. 0.00367
1o =294 |RMY ©.0034 6.00347
re=396 [RM3 c.c0%i4 0. oo4H\9
Finish mvil
X2
ro- 378 |\ 0.0c0003 | c.cocey
16-37. | FMY -©.00017 | ©-OCCO0O
10~ 30 FM3 o.occlL c.coc!l7
10-269 | Bk, -0.0000%




e e

& Steiner Environmental Services

I

ANALYTICAL REPORT

SAMPLE TYPE _ Frend Hell Wash DATE 2 /11 /&5~
SAMPLE COMPONENT __flccteng ANALYST __ 5L
REQUESTED BY _ S I P
ANALYTICAL METHOD _(ErRavimeteic
| . Analytical Result
Sample ID [Test [Sample | Sample Titer mls
No. No. |Volume | Aliquot or (total sample)grans
(Absorbance) | Uncorrected | Blank corrected
Kila 2 Kl | a37 237 C.oM342 | ©0.01233
K| a2s axs o, CcO%3% 0. 00730
k31| 17% 7% c.oloss | 0.c0970
Clinker Cy | g {}’s . 63 o, 16538
| o U0 6,0283%4 | ©.0a433
C3 | 89 159 o, 00952 | ©.0086!
2 ia PV ‘
Raso MW | RMI | 249 2499 0. 0lLLS C.CI545
RN 137 137 o, el767 O. Q170!
RmM3| 202 | Q02 o.0l857 | ©.e1760
‘:‘“‘S;N“ £my| a5 | 255 o, 02996 | ©.0287%
2
Fma| 199 199 c.0a47% | 0.033%%
Fm3| 49 | 149 ©. 0ctg8 | ©.00616




.- Environmental Services
., .
— ISOKINETIC CALCULATIONS

Standard temperature, St 48 (XEQ 60 or 68); 29.92 inches Hg

Test / Date a_/égsf Location K/ #& Stack
T oyof V. _RSE657 0, /T Stack ID " 40

m m

T, _38/08 ¥ L0078 co2 /8.0 stack Area Ft° /37,63

'\IAP O. 8937 P 26. 45 Static—@.33 Test Time J80
AR __ 174 v]c zzs (o 8% Ny 0. 3207

1. Volume of dry gas sampled at standard conditions (dscf)

(R-A7) S, + 460 Py + DM
= | _t " 13.6 - /
Vn,std ( 29.92 >(25)vm ——-———-Tm T 160 75, 99

2. Stack gas moisture condensed at standard conditions (scf)
(R-18)

(Vm,std v

w,std? RE04) - g.9148 x 10°7°(s, + a60)(V; ) = B-6¥77

w,std
3. Stack gas proportion of water vapor, by volume

(R-19) B = Vw,std - 0.0¥58
wo
-VW, Std * vm:Std

4. Stack gas dry molecular weight (1b/1b mole)

(R-21) MW, = 0_44(%(:02) + 0.32(%02) + 0.28(%N2 + %€0) = 3/ 56
5. Stack gas mp]ééu]ar weight (1b/1b mole) N

(R-22) M = M (1 - BL0) + 18(B,) . 30.76
6. Pressure stack, in. Hg .

e L) 2

7. Stack gas velocity, at stack conditions (ft/ sec)
(R-24) T + 460
= S = -
VS 85.49(Cp)(JAP)avg W 35 5;

8. Stack gas volume at standard conditions (dscfm)

éR-ZG) ) : ( (st + 450)( ) J59596.7
ACFM; R-25 Q. =601 -B_)VA = /5 .
20y 5293 s wo'’'s’'s Ts + 460 /\29.92

9. Test percent isokinetic " =.9142.88(Ts + 460)(vw,std + vm,std) - 93.86

(R-02) (s, +460) 8 VP (D)’
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' Pape r Environmental Services
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]

ISOKINETIC CALCULATIONS

Standard temperature, S, &£ (XEQ 60 or 68); 29.92 inches Hg

. z
Test & Date  R/e/Bs Location y o/ R
Ty —2#4&Z V., L2805 0, 220 Stack ID ' > 1%
T, _264.75 [ £oag8 co, /L. 69 Stack If.rea Ft° 739 63
AP O, Yo7 Pb 26 . #3 Static — 2. /8 Test Time /RO
AH 459 Vie—2z3.7  C, o. 8¥ Ny G- 3207
1. Volume of dry gas sampled at standard conditions (dscf)
oo o) (e B
"mystd =\ 250z )8V \ T a60) T 7 BISS
2. Stack gas moisture condensed at standard conditions (scf)
%R-]S) ) _
v +V s R-04 . -5 _ —
m,std w,std Vw,std = 8,9148 x 10 (St + 460)(V1c) = B.Y725
3. Stack gas proportion of water vapor, by volume
(R-19) '}
B = w,std = O, 0457
Wo v
_ w,std m,std
4, Stack gas dry molecular weight (1b/1b mole)
(R-21) My = 0.44(%C0,) + 0.32(%0,) + 0.28(%N, + 3C0) = 3/ 3¢
5. Stack gas molecular weight (1b/1b mole) _
(R-22) 0= _ -
| M, = MW (1 - B ) +18(B ) = 30-76
6. Pressure stack, in. Hg
p .
(R-23) _ static) . Rz &
Ps = Py "\™736 ) © <
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) Ts + 460 33.5
Ve = 85.49(Cp)(JAP)avg —(—-)-ps i = -S8
8. Stack gas volume at standard conditions (dscfm) '
(R-26) 5, *+ 460\ Pg
(ACFM; R-25) o = 6001 - B WA N\+—7¢5 \sg—az) = TRFO2I3
g, 26864 °
9. 1('est2;))er'cent isokinetic . - 9142.88(T, + 460)(Vw,std + Vrg,std) - 28.79
R-0 ‘
(St + 460) © Vsps(Dn)
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& Steiner Environmental Services

ISOKINETIC CALCULATIONS

Standard temperature, St L8 (XEQ 60 or 68); 29.92 inches Hg

Test / Date_ 2 /L /Bs Location Clrmker &EBF
T"1 D4, SO Vm'. S2. L2 02 207 Stack ID " /20
TS 3E8,05 B L2.2973 co, o0 Stack Area Ft* <R./8
B _p.6379 Py _2¢.46  Static —g.¥8  Test Time i
A4 V] 2.8 Cp o, LY Ny 0. 2680
1. Volume of dry gas sampled at standard conditions (dscf)
- o0 W) L s
Voostd ~\ 235 ) 8)Vg Twa60) -
2. Stack gas moisture condensed-at standard conditions (scf)
ER-18)
v +V : R-04) _ -5 _
m,std = 'w,std Voo std 8.9148 x 107°(s, + 460)(V, ) = &- /789
3. Stack gas proportion of water vapor, by volume
(R-19) v
B = W,Std = &. 003?
Wo g o
w,std m,std
4, Stack gas dry molecular weight (1b/1b mole)
(R-21) MWy = 0.44(%C0,) + 0.32(%0,) + 0.28(%N, + %C0) = A&8. 8%
5. Stack gas molecular weight (1b/1b mole)
(R-22) L .
MW, = de(1 - Bwo) + ]8(Bw0) = .77
6. Pressure stack, in. Hg
P
(R-23) _ static | _ [
P = Pyt 1o ) = e A

7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) T+ 460
= S = ,
Vs = 85'49(Cp)(‘jAP)avg _PW Y7.50

8. Stack gas volume at standard conditions (dscfm)

(R-26) S, + 460\/ Py .y |
(ACFM; R-25) Qg = 60(1 - B VA T, + 460 \29.%2 = /Y5877
RER703.56

9. Iest percent isokinetic . - 9142.88(T, + 460)(vw,std + Vm,std) . SO BY
R-02)

2
(St + 460) 6 Vsps(Dn)
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ISOKINETIC CALCULATIONS

Standard temperature, S, 48 (XEQ 60 or 68); 29.92 inches Hg

Test 33 Date R /7/85 Location A

T 2466 vm' o5, 660 0, 2480 Stack 1D " /g0

T, 360.29 ¥ scocge (0, (.04 Stack Area Ft® /37.63
NAP 0.y 935 P, _¢.52  Static 7233 Test Time /20

AH /. 7¢ V128 2 Cp O0E Ny 3207

Volume of dry gas sampled at standard conditions (dscf)

(R-17) 5, + 460 b, + A
=t b " 13.6) . —p -
V,std “\"zgigr {0V \ T ag0) T H#TO

2. Stack gas moisture condensed at standard conditions (scf)
2R-18) ) '
Vi +V ; R-04 - -5 - =0
m,std ~ "w,std Vistd = 8.9148 x 1077 (S, + 460)(V;.) B.7C¥¥E
3. Stack gas proportion of water vapor, by volume
(R-19) v
B = W,std = ©O.0¥63
Wo TV
w,ystd m,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) Ny = 0.44(4C0,) + 0.32(%0,) + 0.28(3N, + 3C0) = B/ ¥y
5. Stack gas molecular weight (1b/1b mole)
(R-22) } - .
| Md = M, (1 - B ) +18(B, ) = 30.7€
6. Pressure stack, in. Hg
P . :
(R-23) - _static) _
P = Py T35 ) = #4790
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) Ts + 460 3597
VS = 85.49(Cp)(~JAP)avg W = -
8. Stack gas volume at standard conditions (dscfm) '
(R-26) 5, + 460\( P P
(ACFM; R-25) Q, = 60(1 - B VA T A6 \19. % = /5 7. 8/
3os 326.7/
9. Test percent isokinetic . - 9142.88(T + 460)(Vw,std + Vm,std) = 98,97
"~ (R-02) -

2
(St + 460) 6 Vsps(Dn)
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Pape§ Steiner Environmental Services

Y- T
 — ISOKINETIC CALCULATIONS

Standard temperature, St &8 (XEQ 60 or 68); 29.92 inches Hg
Test 2 Date ,3.2/5/95 Location  /fnteer GBF
Ty 26-25 Vo 5%-229 0, AC. 9 Stack ID - /.30
T, 37283 5§ 22773 0, &0 Stack Area Ft° _97./8
NBP p. 6985 Py .93 Static —o.50 Test Time 7R
M _r8/ V{38 ¢, .87 Ng 0. 280

Volume of dry gas sampled at standard conditions (dscf)

(R-17) | | 5, + 460 Py + -—-@HG
Yn,sta T\ "5z (8 \ T ags) T ¥7 7R3
Stack gas moisture condensed at standard conditions (scf)
%R-]B)
v +V ; R-04) . — a -5 =
m,std w,std Vw,std = 8.9148 x 10 (St + 460)(V1c) o./78%

Stack gas proportion of water vapor, by volume

R-19 v
( ) B = w,std - OO0 36
Wo oy
w,std m,std
Stack gas dry molecular weight (1b/1b mole)
(R-21) M, = 0.44(4C0,) + 0.32(30,) + 0.28(%N, + %C0) = 2B, 8Y

Stack gas molecular weight (1b/1b mole)

(R-22) - _
Mws = de(l - Bwo) + 18(Bw0) = RZ.80
Pressure stack, in. Hg
P .
(R-23) _ static) _
Ps = Pyt = R 37

Stack gas velocity, at stack conditions (ft/sec)
(R-24) T_ + 460
= S =
v, = 85.49(Cp)(JAP)aVg —(—)—PS N

Stack gas volume at standard conditions (dscfm)

S2.K/

(R-26) S, *+ 460\ Py 2

(ACFM; R-25) Q, = 60(1 - B VA (T 755 \ag 57 = ’59950. R/
B8 759.65 s

Test percent isokinetic o - 9142.88(T  + 460)(V, g * Vm,std) - oreB
(R-02) -

2
(St + 460) © VsPs(Dn)
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ISOKINETIC CALCULATIONS

Standard temperature, St 48 (XEQ 60 or 68); 29.92 inches Hg

Test =3 Date 52/,9/55' Location C///?éd’/ EBF
T, 2449V, 55262 0, __Ho.7 Stack ID - /30
T, 3¢6re? ¥ 29973 (0, 2.0 Stack Area Ft* _92./8
NBP 0.098/ P _Re.¥3  Static —@. 3o  Test Time 72
AR _ s 62 V] elboele o Q- 8% My Q0. L8O
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) 5, + 460 P, * f%ﬂg- |
Vo,sta ~\"zer {8V \Twa60) T #8977
2. Stack gas moisture condensed at standard conditions (scf)
(R-18) )
(v +V ; R-04 ' - -5 =
m,std w,std : Vw,std = 8.9148 x 10 (St + 460)(V1c) o 3/07
3. Stack gas proportion of water vapor, by volume
R-19 v
( ) B = w,std =  0.006%
wo oy ey
w,std m,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) i, = 0.44(2C0,) + 0.32(40,) + 0.28(%, + 300) = RE.BY
5. Stack gas molecular weight (1b/1b mole)
(R=22)} _ _
MNS = de(1 - Bwo) + 18(Bwo) = A@.77
6. Pressure stack, in. Hg
P .
(R-23) _ static| _ )
P Py ) T R
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) TS + 460 28,40
v, = 85'49(CP)(JAP)€W9\/TYPS ", = 2.
8. Stack gas volume at standard conditions (dscfm) '
(R-26) _ 5, + 460\/ Pg
(ACFM; R-25) QS = 60(1 - BWO)VSAS T 7360 \35°92 = fS50I57.96
R 76 9R. 89 3
9. Iest zercant isokinetic . - 9142.88(Ts + 460)(Vw,std + Vm,std) - o4 Ge
R-02

2
(s, +460) & VP (D)
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[SOKINETIC CALCULATIONS

Standard temperature, St &£ (XEQ 60 or 68); 29.92 inches Hg
Test / Date 2/ /fas  Location A/ <h /s

L V. _ 57657 0, RO, G Stack ID " &0
Ts /EG B _RL3S5 CO2 2.0 tack Area Ft° /9.4 3
AP p. 3330 P, _QX5E Static - O.// Test Time /20

AH 428 Vi /35.4 C, __0.8Y Ny 0.3653

1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) ' AH
S, + 460 P+ =—F=
St b 13.6) . 8/ /7S
Vm,std ( 23.92 >(5)Vm T+ 460) £

2., Stack gas moisture condensed at standard conditions (scf)
(R-18)

(Vm,std v

R“m,) v = 8.9148 x 107°(s, + 460)(V,.) = 6. D733

w,std”’ t

W,std

3. Stack gaS proportion of water vapor, by volume

R-1 v
(R-19) B = w,std - o.07a>
Wo TV
w, std m,std

4. Stack gas dry molecular weight (1b/1b mole)

(R-21) | My = 0.44(%C0,) + 0.32(%0,) + 0.28(#N, + %C0) = RE-8Y
5. Stack gas molecular weight (1b/1b mole)

(R-22) _ .

M - Mu (1 - B ) +18(B, ) = R8.05
6. Pressure stack, in. Hg
P .
(R-23) _ static | _ .
PS - Pb + ﬁ - 27— 39/

7. Stack gas velocity, at stack conditions (ft/sec)

(R-24) TS + 460
8. Stack gas volume at standard conditions (dscfm)

(R-26) | S, *+ 460\/ Pg

(ACFM; R-25) Q, = 60(1 - B WA, =577 5997 = /77 3B.99

RS ESY 20 3
9, Iest percent isokinetic . - 9142.88(TS + 460)(Vw,std + vm,std) s 02 E9

R-02)

2
(St + 460) 8 VSPS(Dn)
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— ISOKINETIC CALCULATIONS

Standard temperature, S, 48 (XEQ 60 or 68); 29.92 inches Hg

Test 2= Date =./2/85  Llocation A u/sp /L1
T _Z8.78 Vv, _B3.%0 0, __ZFo.F Stack ID " e
2
T,5 (F5. A5 Q. T8 CO2 2.0 Stack Area Ft* & &3
& _o.356 P _zize Static —o.yg  Test Time /70
O 52, Vi 4568 () o &Y Ng 0. 36 52

Volume of dry gas sampled at standard conditions (dscf)

(R-17) St + 460 o
Vm,std =

Po * 3.5
39790 (E)Vm —T;—m@' = 3.05R3

2. Stack gas moisture condensed at standard conditions (scf)
(R-18)
(v +y ; R-04) _ -5 _
m,std w,std . Vw,std = 8.9748 x 10 (St + 460)(V'lc) 7. Ba806
3. Stack gas proportion of water vapor, by volume
(R-19) v
- Wystd = o098
Wo TV
w,std m,std
4, Stack gas dry molecular weight (1b/1b mole)
(R-21) M, = 0.48(%C0,) + 0.32(%0,) + 0.28(2N, + %C0) = R8. &
5. Stack gas molecular weight (1b/1b mole)
(R-22) _ -
| MW = MU (1 -B ) +18(B )= R 8y
6. Pressure stack, in. Hg
P .
(R‘23) - Stat1 C_ = .‘;\77t 2
Ps =Py *\73.6 /)~ 7
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) TS + 460
Vg = 85'49(cp)(JAP)avg —(-—TPS I = RACD
8. Stack gas volume at standard conditions (dscfm)
(R-26) ' S, *+ 460\/ Pg L o5 5
e = - - o3
(ACFM; R-25) Qs 60(1 Bwo)vsAs Ts + 460 /\29,92 <
RAT790 .67
9., Test percent isokinetic . - 9142.88(TS + 460)(Vw,std + vm,std) - 99 65
(R-02) 2
(S, +460) 8 VP (D)




Pa ir Environmental Services
———— ISOKINETIC CALCULATIONS

Standard temperature, St 4% (XEQ 60 or 68); 29.92 inches Hg
Test 3 Date_ 2 /B /85 Location ___Aassh /5l

Th 2252 V., 84 ¢95 0, RO, 9 Stack ID _ L
T. /85.8/ ¥ _L.998 o, _o.9 Stack Area Ft° /7. &3
B 2. 3/93 P, _22./8  Static —o.// Test Time /2o
MM _r253 Vi str05  C,__0.8Y N 2.3652

1. Volume of dry gas sampled at standard conditions (dscf)

o Sy * 460 Py * 1A3H6
"m,std “2—9.'§‘é‘>('5>"m Tvag) T >8R/

2. Stack gas moisture condensed at standard conditions (scf)
(R-18) '
(Vm,std * Vw,std;

R-04)

= 8,9148 x 10

v ‘5(5t +460)(v, ) = &o&/33

w,sfd

3. Stack gas proportion of water vapor, by volume

R-19 v
( ) 8 - w,std - O, 0802
WO
Vw,std * Vm,std
4, Stack gas dry molecular weight (1b/1b mole)
(R-21) MWy = 0.44(%C0,) + 0.32(30,) + 0.28(%N, + 3C0) = 28.8#
5. Stack gas molecular we1ght (1b/1b mole)
(R-22) . _
i, = MU (1 -8B ) +18(8 ) = 27.77
6. Pressure stack, in. Hg
p .
(R-23) _ static | _
Ps =Py *\ T35 ) = 277

7. Stack gas velocity, at stack conditions (ft/sec)

(R-24)
VS 85. 49(C ) avg \/W)- /. 7Y
8. Stack gas volume at standard conditions (dscfm)
(R-26) S, + 460\/ P .
. R- = - t S Vo /7007.08&
(ACFM; R-25) Qg = 60(1 - B VA (T - 450)(29,92) = /7
Y F03.5/ s
9. 1('est percent isokinetic . - 9142.88(T, + 460)(Vw,std + vm,std) = J00.Y2
R-02) 2
(s, +460) 8 v._p (D)
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» , TN

ISOKINETIC CALCULATIONS

Standard temperature, St .5 (XEQ 60 or 68); 29.92 inches Hg

Test ¥ Date 5 — s~ 5= Location ,g,\,,,.//pz,_'/)g #’D\
T 3.5V Vo _oF.ué O, _ 2009 Stack ID * 22
T s52-93 § 2228 €0, g-0 Stack Area Ft° _2g2.92
NP ooy Py 2045 Static _~. ¢ Test Time /30
AH __ s 8¢ V] reo-2 o . SYO Ng 02530
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) 5, + 460 p, + S 02
Vm,std ~\Tzeme [T, T ¥ 460) © 86+ £9
2. Stack gas moisture condensed at standard conditions (scf)
(R-18)
(v + Y ; R-04) _ e -5 _ .
m,std = 'w,std D Vst = 8-9148 x 1077(s, +460)(v, ) = 7670
3. Stack gas proportion of water vapor, by volume
(R-19) | v
B = w,std = 0.05/9
Wo TV
w, std m,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) Ny = 0.44(%C0,) + 0.32(%0,) + 0.28(aN, + #C0) = 39+8 Y
5. Stack gas molecular weight (1b/1b mole)
(R-22) ' - =
Ma, = My (1 - B ) +18(B ) = 38-38
6. Pressure stack, in. Hg
P ;
(R-23) - static) _ .
Ps = Py H\ =135 ) = A6-73
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) Ts + 460
8. Stack gas volume at standard conditions (dscfm)
fZEZFS) ) a- ) (St + 460)( P ) 220
; R«25 Q. = 60(1 -B __)V.A = 36,86 0¥
s wo’' s s \T_+ 460 \?29,92 /
79,3437 70 s
9. Test percent isokinetic i 9142.88(TS + 460)(VW,std + Vm,std) = J03 53
(R-02) &L= ? 4
(St+460) 8 v (D)

$s°n
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ISOKINETIC CALCULATIONS

Standard temperature, S, _£8 (XEQ 60 or 68); 29.92 inches Hg

Test = Date ‘QZ%},:_;" Location &7y, 0 /7
T, &¢.83_ V. _59 278 0, RO, T Stack ID " 7.2
Ts /s 33 y _L-9528 CO2 2.0 Stack Area Ft AL 27
AP p. 74 7 Pb R&6.52 Static —o., 35 Test Time S RO
O _ 293 V€68 (2.8 Ny L. 2530
1. Volume of dry gas sampled at standard conditions (dscf)
®n 3 * 460 ’y * 13g
Ynsta *\"zmm |(OVn \ T akg) - £7.6826
2., Stack gas moisture condensed at standard conditions (scf)
gR-18)
v +V ; R-04) _ 1n=3 e, _
m,std w,std Vw,std = 8.9148 x 10 _(St + 460)(V]c) = 0857
3. Stack gas proportion of water vapor, by volume
(R-19) )
= W,Std = 0’0§{¢5
Wo g oy
w, std m,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) MW, = 0.44(%C0,) + 0.32(%0,) + 0.28(%M, + %0) = R&.8Y
5. Stack gas molecular weight (1b/1b mole) |
(R-22) _ _ -
Mig = MW (1 - B ) +18(B ) = 228.3&?
6. Pressure stack, in. Hg
p .
(R-23) _ static) . =2¢.#9
Ps =Py "\ 135/ °
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) TS + 460
v, = 85.49(Cp)(\}AP)avg —ﬁps N = 703
8. Stack gas volume at standard conditions (dscfm)
(R-26) S, + 460\/ Pg
(ACFM; R-25) Qg = 6000 - B WA N\T—7z5 \s55z) = 288/ /7
8B3/70.26 $
9, Test percent isokinetic . - 9]42.88(Ts + 460)(Vw,std + Vm,std) - 100.6¥

(R-02) (s, + 460) © VSPS(D,,)2
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ISOKINETIC CALCULATIONS

Standard temperature, S, 45 (XEQ 60 or 68); 29.92 inches Hg

Test =3 Date g;yf}/ééff' Location ,{f;gé)/ééyf/

Trn s P4 Vm' S8 . ELY O2 20, Stack ID " 7

T, w2462 § LTAE (0, 2.0 Stack Area Ft° _2€.272
B _p. 7829 P, _2é.52  Static —p.3g  Test Time Ve

M 2,6 Vgl £ Cp . 4L Ny O, 2530

1. Volume of dry gas sampled at standard conditions (dscf)

(7] S * 460 % * 5) . 4 2
| Va.std -\~ zemaz )8, T ¥ 460) TR XRSZ
2. Stack gas moisture condensed at standard conditions (scf)
%R-la)
v +V 1 R-04) _ -5 _
m,std  w,std Vw,std = 8.9148 x 10 (St + 460)(V1c) = ¢ TYY7

3. Stack gas proportion of water vapor, by volume

(R-19) v
B = W, std s o 048
WOy TV
w,std m,std
4, Stack gas dry molecular weight (1b/1b mole)
(R-21) i, = 0.44(%C0,) + 0.32(%0,) + 0.28(¥N, + %C0) = R8 .8

5. Stack gas molecular weight (1b/1b mole)

(R-22) Mig = M (1 - B) +18(B ) = &3/
6. Pressure stack, in. Hg
- R e
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) T + 460
v, = 85.49(cp)(,f53)avg g—s(m = 558
8. Stack gas volume at standard conditions (dscfm) >
(R-26) Sy *+ 460\ Pg
(ACFM; R-25) Q, = 60(1 - B WA (T ¥ 460)(29.92) = &/ 77658
87 506, 78 s
9, I:s;zsercent jsokinetic . - 9142.88(T, +_460)(Vw,std + Vm,std) = oo, 80

2
(s, + 460) & v_P (D))
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XEQ FF

XEQ RAT

ENTER:

R=17 Vi <t
R-26 Qg

R-22 0,%

LAB DATA

RESULTS

Front Half Wash (g)
Mass Filter (g}
Back Half Catch (g)

Front Half
Sulfate (mg H2S04)

Back Half
Sulfate (mg H2S0g)
H202 Catch

(mg H2504)

F Factor

Fitt.
Filt.
Total
Total
Total
Total

Particulate gr/dscf
Particulate 1b/hk
Particulate gr/dscf
Particulate 1b/hr
Sul fate gr/dscf
Sulfate 1b/hr

S03 ppm

S03 1b/hr
307 ppm

S0p 1b/hr
S0z @ 3% 0y
S0, 1b/MMBtu
S  1b/MMBtu

6
7

10
11

13

14
15
16
17
18

TEST 4K, 2
A1 h

LOCATION

EMISSION RATE DATA -- 68°F

Standard Temperature, St = 68°F; 29.92 inches Hg

Test 1 Average

75.994/ JA.3753 . 2YY0

(5958076 [(SRZ.33 (59822.8/ /57 /95-F7
27 2, 30 7,70 7.19

Test 2 Test 3

0.0/233  _g,pp7a0 _2.09770
0., 00000 _p.ppood. _Q.p0000

_Q_Qzé?5 0:.0015 2.0020 2. 00320
3. 42 2.00 2469 . 270
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P
XEQ FF
XEQ RAT
ENTER: R-17 Vo
R-26 Qg
R-22 0,%
LAB DATA
Front Half Wash (g)
Mass Filter (g}
Back Half Catch (g)
Front Half
Sulfate (mg HpSO4)
Back Half
Sulfate (mg H2SO4)
H202 Catch
(mg H2504)
RESULTS
F Factor

Filt. Particulate gr/dscf
Filt. Particulate 1b/hr
Total Particulate gr/dscf
Total Partjculate 1b/hr
Total Sulfate gr/dscf
Total Sulfate 1b/hr

S03 ppm

S03 1b/hr

S0, ppm

S0, 1b/hr

S0p @ 3% 07

S0, 1b/MMBtu

S 1b/MMBtu

-1

TEST 2, R, 3
LOCATION Chnker GLBF

EMISSION RATE DATA -- 68°F

Standard Temperature, St = 63°F; 29.92 inches Hg

Test 1 Test 2 Test 3 Average
. A1/ #F 783 vz, /1)
2D IS8, 17 [SPF0 R [ 5pBE2. S LS3BRLFE
20.2 20,9 0.9
0./6538 008433 __0.008/
8. 07¥/6 0. 05087 O. 05357
6 2. 0800 _2.0835 _2.0/986 _©o-2%2
7 w2.85 3499 25,63 3,27
8.
10
11
13
14
15
16
17
18
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XEQ FF
XEQ RAT
ENTER:

R-17 Vm,std

R-22 0%

LAB DATA

RESULTS

Front Half Wash (g)
Mass Filter (g}
Back Half Catch (g)

Front Half
Sulfate (mg HpS04)

Back Half
Sulfate (mg H2S0g4)
H207 Catch

(mg H2504)

F Factor

Filt.
Filt.
Total
Total
Total
Total

Particulate gr/dscf
Particulate 1b/hr
Particulate gr/dscf
Particulate 1b/hr
Sul fate gr/dscf

Sul fate 1b/hr

303 ppm
S03 1b/hr
S0, ppm
S0» 1b/hr

S0p @

3% 0,

S0» 1b/MMBtu
S 1b/MMBtu

1

b 2. 42:§ﬁf_ 2.0050

7

8.

10
11
13
14
15
16
17
18

TEST /, 2, 3
LOCATION _ & /s b 2l
EMISSION RATE DATA -- 68°F

Standard Temperature, S, = 68°F; 29.92 inches Hg

Test 1 Test 2 Test 3 Average
2/ /99 73,0823 75 8463/
/79/3. 97 (fL503.85 @ [I007.08 /2

0. 7 Ro. % _&i____

D.0A87¥ 02382 _Q.006/
2. 000Q& 2. 00008 2. PO/ 7

_p.o0/3  _0.0037

0. 84 o./9 2.58

ao. 7/

X

~ [ R i .
| Q| ©
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TEST 4

e LOCATION _A7/p
CM SOy, NOy, HC, CO EMISSION RATE DATA  =R/&/85
Standard Temperature, St s& (XEQ 60 or 68); 29.92 inches Hg
TS =0 an 10:36— 400 255 S *
ENTER Test | Test 2 Test 3 Average
R-22 09% 2. 36 s, /2 2 53
R-26 Qg /5T 580.7¢ /5G580, M SR OF 33
R-15 NOy ppm sL%. 6/ 548. 87 FTE - B>
R-15 S02 ppm &, 00 A.00 32.00
R-15 CO ppm 306, // 2/0. 00 /57.92
¢, ,>C, R-15 HC ppm 2.56/49. 7 _3..8/23.5/
XEQ FF )
XEQ S02 F Factor g'_ij?{
. ) /%4,
RESULTS: 02- '
MW = 45 ) pP ’J/_,/J/ See md‘p:‘-’:‘;ﬁ /;‘::;“-5 v
NOx 1b/hr 556 .50 eR7.65 S¢3. /6 Fr5 —
NOx ppm @ 3% 0p 254 89 823y, A9 783 55 29/
NOy 1b/MMBtu
NOx 1b/Bb1
MW = 64.1 : :
S0, Tb/hr 6.37 3./7 + 56
SOo> ppm @ 3% 02 _&.RO 2.04 4, 22
S0z 1b/MMBtu
SO 1b/Bb]
MW = 28
CO 1b/hr 2/3.02 Ll s 4. 25
CO ppm @ 3% 0p _424.82R 2/9./9 298.3/
CO 1b/MMBtu
CO 1b/Bbl
MW = 16
HC 1b/hr e ro2/7%53 £230/8.9/
HC ppm @ 3% 0, X 2.87/7¢.463 #97/36.97
HC 1b/MMBtu
HC 1b/Bbl

* /90 74
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— LOCATION _ A
CM SOy, NOy, HC, CO EMISSION RATE DATA  2/7/&s5
Standard Temperature, St ¢8 (XEQ 60 or 68); 29.92 inches Hg
90 ~ s R00 FRIBO~¢£ 30
ENTER Test 1 Test 2 Test 3 Average
R-22 0% F/2 8.7/
R-26 Qg /59897. 8/ /5FEF7.8/
R-15 NOy ppm #%0. 2/ Y5 e R
R-15 S0p ppm #.08 3.38
R-15 CO ppm 2p5. 27 273,08
R-15 HC ppm 7.@///5,37
XEQ FF
XEQ S02 F Factor
RESULTS: fug Hhes Koy = &
MA = 45 pee Teelr
NOy Tb/hr <50.78 F 20, 8G S35y  —— 593
NOx ppm 8 3% 0p _230.95 ce7. 57 699 T WS¢,
NOy 1b/MMBtu ®2%
NOy 1b/Bb1
MW = 64.1
S05 1b/hr &.5/ 5. 40
S02 ppm @ 3% 07 &-R0 4 96
S0, 1b/MMBtu
S02 1b/Bb1
MW = 28
C0 1b/hr R/3.20 120 . H/
CO ppm @ 3% 0p 4«3 40,00
CO 1b/MMBtu
CO 1b/Bbl
MW = 16
HC Tb/hr 3.03/6./3
HC ppm @ 3% 0y _/456/=5.3¢
HC 1b/MMBtu

HC 1b/Bbl
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p— LOCATION Ao/
CM SOp, NOy, HC, CO EMISSION RATE DATA  R/8/BS5
Standard Temperature, S¢ g (XEQ 6G or 68); 29.92 inches Hg
_ F 30 am = 1 2rag0mm ' .
ENTER Test 1. Test 2 Test 3 Average
R-22 02% 8.9
R-26 Qg
R-15  NOy ppm Z58.00
R-15 SO0» ppm _ 2/&
R-15 CO ppm - 575.00
R-15 ,HC_ ppm
XEQ FF
XEQ S02 "~ F Factor . ‘
RESULTS :
MW = 46 ﬂ |
NOX Tb/hr : . . ‘ Av’j r{&flpw
NOx ppm @ 3% 00 534,20 - L2 745
NOy 1b/MMBtu
NOyx 1b/8b1
MW= 64.1
S0, 1b/hr

. S0p ppm @ 3% 0y __s0.6%
SOy 1b/MMBtu -
S0, 1b/8b]

MW = 28

CO 1b/hr
CO ppm @ 3% 0y 862.032
CO Tb/MMBtu

CO 1b/Bbl

MW = 16

HC 1b/hr

- HC ppm @ 3% 0y
HC 1b/MMBtu

HC 1b/Bb1






