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SECTION 1
INTRODUCTION

At thé request of Southwestern Portland Cement, Pape & Steinér
Environmental Servfces undertook a series of emission tests on the effluent
of #2 Kiln on Febrﬁary 4, 1987. Kiln #2 is in service at SwPC's quarry
plant in Victorvi]Té, Ca]ifornia. The purposé'of these tests was measure
the'particulate.éh{ssioh rates and determine compliance with SBCAPCD Rules
404 and 405. | |

This teét series was also meant to check the emission rate from the
.. baghouse éervihg #2 Kiln after a pre]iminary_report from.a CARB Audit Tesf
indicaﬁéd noncomp]iahée. The CARB audit tests were conducted
Novémber 11, 1986; A copy of CARB's final report was not avai]abie during
this test series. The results of this test series shows compliance with
San Bernadino County APCD Rules 404 and 405.

Messrs. Ralph Pape and.Steve Carter conducted the source tests for
Pape & Steiner Environmental Services on February 24,1987. Triplicate
tests for particu]até were conducted using EﬁA Method 5. Triplicate tésts
for NO,, SO,, CO, CO, and 0, were conducted using CARB Method 1-100
continuous monitor procedures. Particulate data for the back half catch is

reported for this test series. The back half catch was not requested
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during the initial compliance demonstration testing in March 1985. Some
problems were encountered during the analysis of the back half samples.
Reactions between chlorides in the sample and the aluminum weighing dishes
caused erroneously high weights. These analyses were repeated using glass
and a much lower weight was found. The weights from the analysis in glass
were uséd to calculate the total particulate emission rates.

Kiln #2 operations were increasing to full load during Test 1 and
accounts for the lower average feed rate. Operations were fairly constant
durihg Tests 2 and 3. Some changes to the fuel rates were being made to
| contro} temperafure; ' These changes seemed only to affect the NO, emiésidn
1é§els. _ | |

Sectfon 2 of this report presents source test results. Samp]ing and
'_anaTysfs procedures are described in Sections 3 and 4. Section 5 présents
fhe quality assurance procedures uséd quring this program. Raw data
:'sheets, continuous monitor strip charts, calculation worksheets and

equipment calibration are included in the Appendix.

1-2



SECTION 2
RESULTS

Table 2-1 presénts the results of particulate and-continuous monitor
source tests. The data is presented at SBCAPCD standard conditions (60°F,
29.92 inches of Mercury). |

KiTn 2 6perations were increasing to full load during Test 1 which

accounts for the 1owef average feed rate. Operations Qere fairly constant

during Tests 2 and 3. Some changes to the fuel rates were being made to

;ontro] fempefafure. The changes seemed only to affect the NOy emission
levels. |

The particulate mass is reported in two wayé -- front half and front
half plus back half. The front half catch (nozzle, probe, filter holder
wash and filter) represents matter which is filterabla at 250°F. EPA bases
compliance on this value, The Back half catch represents matter which is
caught in the water impingers of the sample traih. San Bernadino County
baées compliance of the combined front and back half catchs. Subsequent
analysis of material found in the back half showed it was primarily
ammonium chloride and su]fate.‘ Since these maferials are filterable, they
should have been collected in the front half of the sample train. Finding

them in the back half indicates they were formed there by stack gases
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trapped in the impinger solutions. The back half catch should be disre-
garded from this source because the gaseous components form pseudo-particu-
late in the back half of the sample train.

NO, » S0, and CO concentrations are presented on a dry volume basis.
NOx concentrations have also been standardized to 3-percent 02. Pound per
hour emission rates were calculated from the concentrations and volumetric

flowrate measurements.

2-2



v

N

TABLE 2-1., SUMMARY QF SOURCE EMISSION TEST DATA

Clivker, =

TpH

fVI;TH+ * 0.29

1165

Unit Tested: Kiln 2 Baghouse Location: SWPC Quarry Plant
Test Number ‘ 1 2 3 Average
Date February 24, 1987
Test Condition 193 214 211
(Tons Per-Hour Feed)
Barometric Pressure (in. Hg) 26.08 26.04 26.00 26.04
Stack Pressure_(in. Hg) 26.07 26.03 25.99 26,03
Stack Area (th) 139.63 139,63 139.63 139.63
Elapsed Sampling Time (min.) 72 72 72 72
Volume Gas Sampled (dscf) 48.4632 50.0944 49.1162 49,2246
GAS DATA ' :
Average Gas Velocity (fps) 38.31 39,74 38.30 38.78
Average Gas Temperature (°F) 374 380 367 374
Gas Flowrate (dscfm) 165,108 169,820 165,749 166,893
Gas Analysis (Dry % Basis)
Carbon Dioxide 20,2 20,1 20,6 20.3
.Oxygen 8.9 8.7 8.8 8.8
Water 5.3 5.3 5.4 5.4
- EMISSION CONCENTRATION _
Filterable Particulate (gr/dscf) 0.0026 0.0022 0.0029 0.0026
Rule 404 -- Total Particulate 0.0039 0.0032 :0.0042 0.0038
(gr/dscf) :
CO (ppm) 500 463 533 499
S0, (ppm) 1.8 2.2 2.5 2.2
NOx (ppm) 650 611 541 601
NOx (ppm at 3% 02) 972 900 800 891
EMISSION RATE
Filterable Particulate (1b/hr) 3.61 3.20 4.08 3.63
Rule 405 -- Total Particulate 5.46 4.72 6.00 5.39
(1b/hr)
co (1b/hr) 365.53 347.77 391.39 368.23
502 (1b/hr) 3.06 3.74 4.20 3.67
NOx (1b/hr) 781.04 754,53 652.04 729.20
e — dop - — 215D — 2/ | /0.7
/f/j&';-m— "l — /é - 1% {1137
” - pyroclee .
Coa/- : ' ] v lad — Lo - 770 - _..—-—-7'50
@ /305037%5 w gkl 135 /555 750 IET
=28 - ' _ .
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SECTION 3
SAMPLING PROCEDURES

This section of the report describes the equipment and procedures
used to conduct the particulate gaseous tests on this program, |
3;1 - PRELIMINARY MEASUREMENTS
Beforé conducting the stack tests a series of preliminary measure-
ments were made to determine:
e The 1océtion of the sampling site and the humber and location of
the samp1ing points to be used (EPA Method 1) |
o The velocity, temperature, and pressure of the gases in the
stack (EPA Method 2)
e The composition of the stack gases (EPA Method 3)
o. The moisture content of the stack gases'(psychrometric chart)
Using the results of these preliminary measurements and the calibra-
tion constahts for the sampling train, a series of calculations were made
to determine the value of K, a constant, and Nd, jdeal nozzle diameter,
required to run an isokinetic test according to the equation:
602 1%k 2c 2(1 - B, )%P_MW T |
AH = PP Wo' s (Nd4)(_TE>(AP)

5

2, 2
_576 KO MNSPm
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where

22, 2 2 2
M Lo (1 = B,g) PgMiy

2¢ 2
576K, "MW P

An actual nozzle, whose diameter was as close as possible to the
jdeal nozzle diameter, was selected for the test. Isokinetic sampling

rates for each sampling point in the stack were computed using the

.
AH = (K)(Nda')(_f)(A P)
)

Since K and Nd are known, and remain constant during a test, the only vari-

equation:

ables are the meter temperature, the stack temperature and the velocity
pressure for each samp]ing point.lt- |
3.2 PREPARATION 'OF THE PARTICULATE SAMPLING TRAIN

A1l sampling train components were cleaned in the 1aboratory (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 lab. The EPA
Method 5 equipment used to measure particulates (filterable and total)
consisted of:

e A ca]ibréted 316 stainless steel nozzle for isokinetic sampling

e A heated Pyrex glass samp]ing probe (6 feet long) equipped with

an S-type pitot tube and a thermocouple to measure stack velo-

city, pressure and temperature
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o A heated Pyrex glass filter holder containing a weighed 100-mm
Reeve Angel 934 AH glass fiber filter

s A nyex glass impinger train in an jcebath (impingers 1 and 2
contain 100 ml1 distilled water; impinger 3 is dry; bubbler 4
contains a weighed amount of silica gel)

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

module

. A.cbntro1 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 samp]ihg train was charged in fhe mobile 135 using freshly pre-
péred reagenté. Each impinger and its contents was weighed to the nearést
0.1 gm on a calibrated electronic balance. Blanks of all filters and
_'reagents were reta1ned for subsequent ana1y51s. The sampling point 1oca-
tions were marked on the probe using a high-temperature marker. The
samp]ihg train was completely assémb]ed-and l{fted to the sampling site.

- 3.3 SAMPLING PROCEDURES FOR PARTICULATE SAMPLING TRAIN

Prior to a test, the sampling train was heated and 1eak-;hecked at
15 inches Mercury to insure Teakage was less than 0.02 cfm. The S-type
pitot tube was also Jeak-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

at 90°). Each point was sampled for an equal period of time (3 minutes)
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and all pertinent data was recorded on the data sheet for each point. The
probe and sample box were maintained at 250°F throughout the traverse. The
gases 1eav1ng 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 (in tact) to the next sampling port. Another tra-
verse 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
ﬁas a]se checked at this time. The sampling train was then purged with
" ambient air for 15 minutes using the highest AH measured during the test.
After fhe train'was_purged, the probe, nozz]e; filter holder, and impinger
“train wes sealed with tin foil and lowered to the mobile lab for sample
recovery. : . |
3.4 ., SAMPLE RECOVERY PROCEDURES FOR PARTICULATE SAMPLING TRAIN

| Sample recovery occurred in the mobile lab. The nozzle and probe
‘were brushed and rinsed three t1mes 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
g]ass filter holder was brushed and rinsed’ with acetone. Each impinger was
removed from the icebath, wiped dry and weighed to the nearest 0.1 gm. The
contents of impingers 1, 2 and 3 were transferred to a polyethylene sample
bottle. The back half of the 4-inch glass filter holder, the glass con-
nectors, impingers 1, 2 and 3 were rinsed with distilled water and the

rinsings were transferred to this same bottle. All sample bottles and

3-4



e .

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 preparation for the next test.
3.5 SAMPLING PROCEDURES FOR CONTINUOUS MONITORING

The continuous monitors used in the Pape & Steiner Mobile Monitoring
Lab are shown in Table 3-1. Figure 3-1 is a schematic of the continuous
monitoring system. The procedures used to continuously monitor stack gases
for NO,, S0,, CO, coé, and 02'strict1y follow CARB Method 1-100. |

Sample was taken ffom the stack uéiﬁg 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
hrobe. Sample gas waé transported through heated Teflon samp]é line
(maintained at >250°F) by a.Teflon-lined diaphragm pump to a 316 stainless
steel reffigeration type-cbnditioner (Héhkison Mbdei E-4G-SS). The sample
gas was passed through the conditioner two sepafate times under vacuum
before entering the pump, then two additional times under pfessure. The
clean, dry sample gas (approximately 35°F) was then transborted to the
continuous analyzer system through an unheated Teflon line. A series of
flowmeters, valves, and regulators maintain cbnstant flow through the
system at a constant pressure.

Calibrations of the continuous analyzers were performed using EPA
Protocol 1 calibration gases (i 1 percent) for criteria pollutant aﬁélysis
(NOXISOZ) and cértified calibration gases (+ 1 percent) for fixed gas

analysis. Copies of the gas certifications are included in the Appendix of
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TABLE 3-1. CONTINUOUS MONITORING LAB
NOy CHEMILUMINESCENT ANALYZER -- THERMO ELECTRON MODEL 10

Response Time (0-90%) 1.5 sec -- NO mode

1.7 sec -- NO, mode
Zero Drift Negligible after 1/2 hour warmup
Linearity +1% of full scale
Accuracy _ ' Derived from the NO or N02 calibration
_ gas, +1% of full scale
Qutput 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-
: ' R ture range
Output _ o 0-1V.

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

Response Time (0-90%) © 5 seconds

Zero Drift : . +1%

Span Drift . F1%

Linearity L 1%

Resolution Less than 1% of full scale -
Output ' ' 0-1v

S0, UV ANAL*ZER -~ DUPONT MODEL 400

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

Zero Drift Less than 1% full scale in 24 hours
Linearity ' +1% full scale

Accuracy ' +2% full scale

Output " 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 ‘ e
11. Calibration gas manifold Duct
12. Calibration gas selector valve
13. Calibration gas cylinders
14. Backpressure requlator
15. Auxiliary analysis port

Samp1ing
Location

Monitoring
Van

NOy €O, 02 co S02
Analyzer| [ Analyzer| [Analyzer] |Analyzer| |Analyzer

N Sy i

Recorders

Figure 3-1. Schematic of Continuous Monitoring System.
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this report. All pertinent data (date, time, test locations, analyzer

range, cal gas value) were recorded on both the fie]d 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 tést period
by introdﬁcing iero and span gases for each analyzer and making the neces-

sary adjustments. Calibration gas values were recorded on the continuous

~monitor strip charts and field data sheets. A calibration check was com-

pleted at the end of the test and adjustments (if necessary) to the analy-

~ zers were made in preparation for another test.

Test data was collected by recording 10-minuté averages from the
strip chart recordings onto the field data sheets. Data collected over the
2-hour test period was-avéraged and reported. A fuel analysis was used

to calculate the F-factor, dscf/MMBtu corrected to zero percent 02 (stan-
dard conditions 60°F, 29,92 inches Mercury), as described in 40 CFR 60.45.
The Nox and the F-factor were used to calculate the emission factor in

1b/MMBtu.
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SECTION 4
ANALYTICAL PROCEDURES

This sectioh of the report describes the procedures used to analyze
the samp]es co]]éctéd during the test program. All analyses wefé performed
in the Pape & Steiner climate-controlled laboratory in Bakersfield.

4.1 ANALYSIS OF PARTICULATE SAMPLES

4.1.1 Nozzle, Probe, Filter Holder Wash

The volume of the acetone'wéshings 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 iolerance of €0.1 mg between wéighings). ‘The ACS reagénf
grade écetone blank was treated in the same manner.
4.1.2 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 2Y'F
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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4.1.3 CondeRsible Pah&ji;lizs””’/”
The 47-mm glas3~fiber filter was leached with distilled water and

the leach was added to the

tents and washings from _impinger 1. The

volume was measured and an aliqu red to a clean, tared
evaporating dish. The dish was pl n a hot plate in a fume hood and
gently heated to dryness e dish with theadry residue was desiccated and
~ weighed repéated at 6~hour intervals until a congtant weight was achieved

(to neare '0.01 mg with a tolerance of <0.1 mg betwee
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SECTION 5
- QUALITY ASSURANCE

5.1 PARTICULATE SAMPLING EQUIPMENT

A detailed record of repair and maintenance to each sampling tréin
is kept. Preventative maintenance to each System-is pefformed 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 avai]abie for review. Results of the EPA Quality Assur-
ance Branch biannua]uéudité of the dry gas meter and orifice meter'combjna-
tions'ére also.logged and verify ouf in-house calibration data. . The cali-
bration data for the equipment used on this program can be found at the end
of this section..

5.2 LAB ANALYSIS

A1l field samples are assigned a label and an ID number. This ID is
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 Q]assware is thoroughly cleaned (soap and
water, tap watef rinse, distilled water rinse, IPA rinse) to eliminate any

contamination, The evaporating dishes used to evaporate the washings are
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treated the same as a sample (dried in an oven, desiccated and weighed
repeéted]y at 6-hour intervals until a constant weight is achieved). The
glassware used fo measure volumes and make transfers and dilutions are all
NBS Claés 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 cali-
brdted regularly against an NBS Class S-1 weight.
All reagénts used in the field and in the laboratory are ACS reaQent
‘grade and blanks of these reagents are evaluated for evéry set of tests.,
Blanks are taken in the field from the squeeze Bott]es and not the original
container. _Records are kept on thesé blanks to insure consistent qﬁality
of the reagents, Prior to use, the IPA fs also analyzed'to insure no
peroxideé ére bresént which could lead to high SO3 and low so2 vé]ues.
5.3 CONTINUOUS MONITORS |

| The N0x and 502 analyzers are calibrated before and after each test
using an EPA Protocol 1 gas (+ 1 percent): traceable to NBS. The CO, COZ,
and 0, analyzers are ca]ibrated‘before and after eaéh test using a certi-
fied gas mixture (+ 1 perceht). Copies of these.certifications are
included in the Appendix of this report.

A system check was performed during calibration checks. This was
done by introducing span gas at the inlet to the sampiing handling system
(after the heated line) and meésuring the response. The purpose of this
test is to check the sampling handling portion of the continuous monitor

system for sample loss.
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The CO interferences in NDIR-type analyzers described in EPA Method
10, caused by COZ’ have Been eliminated by utilizing an electronic cross-
talk feature in the dual CO/CO2 analyzer. The crosstalk is setup by in-
jecting a known amount of CO-free 002 and balancing out the CO interference
response. Once this has been done, the CO values will automatically be

corrected for the amount of CO2 being analyzed at any particular instant.

A multipoint ca]ibration linearity check of the continuous analyzers
was performed on December 10, 1986. These results were well within CARB
limitations of +2 percent of full scale. Table 5-1 lists the results of

this check.
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TABLE 5-1. MULTIPOINT CALIBRATION LINEARITY CHECKS

(TRAILER 2 - December 10, 1986)

Cal Gas Final Reading
Gas (ppm) (ppm)
NOx 0 | 0
40,0 40.0
90,3 92
203.6 205
SO2 _ 0 _ _
7* 5
- 51.53 : 51
co 0 . _ 0
24.96 24
201 _ _ 202
COZ. _ 0 : 0
' 8.04 " - - 8.0
14.1 ' 14.1
02 -0 0
4.03 . 4,0
20,9 20.8

Method 20 NOx Checks:

201 ppm CO

51.53 ppm S0,

18.5 ppm NO, Converter
Efficiency

*EPA Method 5/8

5-4

Difference

__(ppm)

0

-0

_0104

-0003
-Oll

N0x Response

% Difference
(CARB allowable
*2% Full Scale)

0
0
1.7
0.6

-2.0
-0..5

0.2
0.2

-0.2

-0.3
-0.4

Response

18
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f.

Pape & Steiner Environmental Services

I

SAMPLING PQINT LOCATION DATA SHEET
#1853 / 3317
Plant Q:SLﬂijCZ? .
Date &’/&2/’/@
Test Location 2 Kila OWIITE

Upstream Dist./Dia. 32"/ . (o
Downstream Dist./Dia. S£il”

No. of Sampling Points 24
Stack Dimension 1o
Coupling Length ___ Pl
____-inch MPT/FPT/Flange

Sample . : | sample Sample Sample
Point Dist Point Dist Point Dist Point Dist

4% | 4.2

e | oS
|2v | Y.
324 | 34.}
| S
2| 82,9

:f.Lf"_Q,ﬂ/“ }) -

SAMPLING POINT RELOCATION:




] :
Pape & Steiner Environmental Services TEST _ GwbC

—— | LOCATION K(lw 2 Exglo%e;

K FACTOR/NOZZLE CALCULATION
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Date 2-24+2>

““"SAMPLE HANDLING/LOG-IN

Test Location __Suspe. Kila2

Sample Type Volume Comments
i C _ M -
1. 17734 Meth Sample T\est 70
5 S _ME
. - 17793 Meth Sample 'Il'est! /‘-}/P
| 17796 Mq;:h g‘?‘)ﬂmle T;st-‘
3. — &390
4. 17797 | Meth. Sample Test\ 7
_ | | _MF

5. \ 17798 Meth Sample Test 'I /J/p
o ey~ 2_

l 17739 Fe% Sample Test 3/5’

3

7 17800 ﬁebr._ h Sample Test /479
I ME 2

17801 ﬁ%\?ﬁ_ Sample Test
8. . . - _

T 750z ome 2 I

et ample lest '

9. ) “Sos”

5 [Fiid
17803 Meth Sample Test /00

L1t P —

11J 17605

_&. gl g ! (
Meth Sample Test | ,M¢

& ME- Pk
Meth Sample Test JOD

1. | 17804

>

CHAIN OF CUSTODY

NP sk
J
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Pape & Steiner Environmental Services

ANALYTICAL REPORT

SAMPLE TYPE _&m_%%b__ DATE 3/4/ 87
SAMPLE COMPONENT ANALYST ?/P

REQUESTED BY __SWwhe.
ANALYTICAL METHOD Crraymadrie.

Analytical Result

Sample 1D |Test | Sample | b e | T or | (total sample)gma _
S o : (Absorbance) | Uncorrected |Blank corrected
/ 70 | : 0.00%01 0.00750 ~
2 |7 | 0.005%3 | 0.00 29~
3 | V734 O..OO‘IZ“M/ 0.00729% o
QL | 200 16,0007 |
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ANALYTICAL REPORT

SAMPLE TYPE __ Filtwulle fosticulods.  DATE ;%zégv
SAMPLE COMPONENT ___/O0mm it~ ANALYST ___QF
REQUESTED BY SCP -
ANALYTICAL METHOD _ (siimedzee,
s Analytical Result
Sample ID |Test |Sample | Sample Titer mls
No. No. |Volume |.Aliquot or (total sample) gma,
. : (Absorbance) | Uncorrected |Blank corrected
Fitler & 4
0-814 |/ 0.000S0 | 0.00057(
w2 | 0.00174 | 0.00175
| 3 0.00186 0.0013%7
n-316 RS
6’( = O:OOOO ’
JO-&17
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ANALYTICAL REPORT

SAMPLE TYPE _ Crclinnoidle, Duticilaleo  DATE Z// 77

SAMPLE COMPONENT ANALYST Q7
REQUESTED BY SWAE | 7/

ANALYTICAL METHOD (2 i i

Analytical Result

Samp]e'ID Test | Sample | Sample Titer mis (total sample)

No. No. |Volume | Aliquot or v
_ ' & - ol (Absorbance) | Uncorrected |Blank corrected
Q“‘%E\ / |390 | /00 0.01929 |0.0750Y “
1 ™ [X5N . 1 B : ] . .
: 2 |39 | 100 | 0.01931 |0, 06129 "
' . . ' o A/
3 |4os™| 100 OQ(CD?TS"I/ 0. 0_39_@9_ |
G | 0o | /00 0.0000¢

”'22: C |30 | - | | ,00_4('
(1,9 ) .

Z |12 N I ' L0034
> | %S | | o
| o818
W
Z/
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Pape & Steiner Environmental Services

|

"ISOKINETIC CALCULATIONS

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

Test \ Date 2-24-87 Location &wbe. Ein 2. %Lﬂ%
T ¢Sz v 56957 0, <49 ~ Stack 1D . o
T B3 oy 98 €0, 202 Stack I.\rea Ft¢ _(39.63
AP Saw Py ___Pb.oR  Static _—ol8 Test Time 72
AH Mo Vic SB.6 o LB Ny L2AD
1. Volume of dry gas sampled-at standard conditions (dscf)
(R-17) - | s, + 460 b ] |
- 2 b'13.6) . ya.L
. o Vi, std ( 29.92 )(E)Vm T 460 H8 432
2. Stack gas mo1sture condensed at standard cond1t1ons (scf)
' _gR -18) .R o) ' C C ' ' .
v H 4 o
My std Y, std Vy,std = 8-9148 x 107 (s + 460)(V1c) 3.7(45‘ _
3. Stack gas proportion of water vapor, by volume
- (R-19) | Vw std
. ' Bwo = v TV = .0‘53]
w, std m,std '
4. Stack gas dry mo]ecu1ar weight (1b/1b mole)
(R-21) i, = 0.44(%C0,) + 0.32(20,) + 0. 28(%N + 200) = Bl- S
5.. Stack gas molecular weight (1b/1b mole)
(R-22) : - -
' MWS = de(] - BWO) + IB(BWO) . 301%7
6. Pressure stack, in. Hg
(R-23) ) Pstatic) _ -
Po = Py HoT3s ) = ALOT
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) 460

Ve = 85.49(C )(J'_)avg J_P_WT 32-2l

8. Stack gas volume at standard conditions (dscfm)

(hcrn; R-25) co(l - B A (St : 450)( P )
3290 % 00 R - 6522
_ s S CwolTs s \T_ + 460 \29. |
3209027 - . 5752 ,
9. Test percent isokinetic . 9142.88(T._ + 460)(V +y y
(R-02) : 21 = S W, std I;'Std = w92,
(s, +460) 8 VP.(D)
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Pape & Steiner Emvironmental Services

I

ISOKINETIC CALCULATIONS

Standard temperature, S, GO (XEQ 60 or 68); 29.92 inches Hg
Test Y Date 9./)&/87 Location SGupe. Kia 2

TGt v, SB.235 0, Y " Stack 1D " teo
T a7 .94 0, B0NS  Stack Ares Ft2 __[34.3
BP_2S\HZ P60 static _—. (& _ Test Time T2
H_ lse v @0k ¢ -3 Ny . .3u?
1. Volume of dry gas sampled at standard conditions (dscf)
: 60 P .
- N b*13.6) .
o Vm,std * ( "29.92 ')(E)Vm T 460, Jo.oMY
2. Stack_gaé moisture condénsed at standérd condit{ons (scf) ' o
' 2R-18) , R 08) ' o . _ .
Vv +V 3 0 - - ‘ =
mstd W, std V. stq = B-9148 x 107(Sy + 460)(V,.) = 23R
3. Stack gas proportion of water vapor, by volume .
(R-19) - Y
_ B = w,std =, 05
Wy TV -
_ w, std m,std '
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) . My = 0.44(4C0,) + 0.32(30,) + 0.28(3N, + %C0) = 3157
5. Staék gas molecular weight (1b/1b mole) |
(R-22) - -
MW = MU (1 - B )+ 18(8, ) = 3085
6. Pressure stack, in. Hg '
(R-23) i Pstatic) _
Py = Py +STaEe) = 2803

7. Stack gas velocity, at stack conditions (ft/seé)
(R-24) : LA 460
= 85. 49(C YJAP Plavg -P—-(m = 38.7¢

8. Stack gas volume at standard cond1t1ons (dscfm)

fAE?S) R-25)  Q_.=60(1 -8 -) A (St ’ 460)( Fs ) (69,220
= - v ) = ’ . /
22465 0 s wVshs \T_ + 460 \29.92 ‘ B
9. Test percent isokinetic 9142.88(T + 460)(V,, Vosta) = 1O(U3
% = t
(R-02) (s, +460) © v P (D )
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Pape & Steiner Emdironmental Services

s |
Sem——— ISOKINETIC CALCULATIONS
Standard temperature, S, _&D (XEQ 60 or 68); 29.92 inches Hg
Test ___ % Date ﬁ(ﬂ‘}/&"? Location Qe Lin'e
e v SR 0, €20 .~ Stack ID " (o
T _M@_ 9982 c0,  RO:SB  Stack Area 2 139.6%
B _.Z250 P 2.00 Static _xled . Test Time ra
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) o s, + 450\ 4 A
o ' : o t b 13.6 ) .
- o Vm std ( 39,92 )(U)Vm ¥ 450) " "lqallé?_
2. Stack gas moisture condensed at standard cond1t10ns (scf) | -
(rR-18)
Vst * Viystad B0H) g = 89148 x 107 (s + 460)(V]c) - 2 3\3‘{
3. 'Stack gas proport1on of water vapor, by vqume
(R-19) - | Ve
W, std m std .
4, Stack gas dry mo1ecu1ar weight (1b/1b mole)
(R21) g = 0.44(400,) + 0. 32(%02) + 0.28(s, + 560) = 3L
5. Stack gas molecular weight (1b/1b mole) _ |
(R-22) - _ - _
Mg =M1 - B ) 18(8,,) = 201
6. Pressure stack, in. Hg
(R-23) _ Pstatic) _
P = P+ 15 = 2541
7. Stack gas velocity, at stack conditions (ft/sec)
~ (r-24) | : ‘T + 460 -
= 8b, 49(C )(J )avg T(WT = 322D
8. Stack gas volume at standard cond1t1ons (dscfm)
(R-26) ' ' | ‘ S, + 460
(ACPM; R-25) Q.= 6001 - Bo WA \v 360 \z3. " = 65, TENT7
320,51 L | |
9. Test percent isokinetic - =.9142.88(Ts + 460)(vw,std + vm,std) - bSiciBﬁ
(R-02) (s, + 460) VP (0,)° |
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Pape & Steiner Environmental Services
S e— :
-

EMISSION RATE CALCULATIONS

1. Fuel factor at 68°F, 29.92 in. Hg (dscf/mmBtu)

6
F Factor = 10 [3.64(zH) + 1.53(%Cgt:/$557(%5) + 0.74(2N) - 0.46(%02]

9. Fuel factor at 60°F, 29.92 in. Hg (dscf/mmBtu)

‘ S (60 + 460
F Factor600 = F Factorggo (35'3_336)

3. Emission concentration wet at standard conditions* (gr/scf)

e e a3 Comp (g) |
gr/scf = 15.432
_ _ (Ym,std f Vw,std )

4. Emission concentration dry at standard conditions* (gr/dscf)

gr/dsct = 15.432 (EQER—LQL)

vm,std

5, Emission concentration corrected to 127 C0,

' 3 | 12
Ce12%CO, = Creasured (%C02 measured)
.6. Emission Rafe 1b/hr from gr/dscf

1b/hr = 0.00857 (gr/dscf)(Qy)

7. Gaseous concentration in ppm
1.60864(5t + 460)*(mg comp)

ppm =

Mw(vrn,std)

8. Emission rate 1b/hr from ppm
8.223 x 10-5(Qg) (MW)(ppm)
(St + 460)*

1b/hr =

9. Emission concentration corrected to 3% 02

20.9 - 3
20.9 - %07 measured

ppm @ 3% 0 = ppm measured (

A-22
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10.

1.

13.

14.

15,

EMISSION RATE CALCULATIONS
(Concluded)

Emission factor, 1b/mmBtu at 0% O,

Tb/mBtu = F(1.4286 x 10°%) (éﬁ?%gfgiﬁg) (gr/dscf)

| 1.3711 x 10-6\( ___20.9
| 1b/mmBtu . F(Mw)( S¢ v 4507 )(20.9 - %02> (ppm)
Heating value of fue1, mmBtu/bbl

| nmBtu/bbl = 349.786 x 10~S(Btu/1b)(Sper) |
l |-

Emission Factor, 1b/bbl

lb/bbl (lb/mthu)(mthu/bbl)
Brake Spec1f1c Emission Rate = grams per brake horsepower hour
= (1b/MMbtu) (453.592 x 1075) (Btu/brake horsepower hour)
Maximum Mass Emission Rate (1b/hr)
= (grams/BHP hr)(maximum BHP)(1 ib/453.592 g)
Kilograms per thodsand Barrels of Feed (kg/Kbbl)

_ 1b/hr emission (10.8864)
KBPD Feed

S— .
Standard temperature to be defined
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Pape & Steiner Environmental Services
———
—

EMISSION RATE DATA

Standard Temperature, S, 62 _ (60°F or 68°F); 29. 92 inches Hg

LOCATION SeoPe. {dn Py &al@aw_

DATA Test 1 Test 2 Test 3 Average
Va,std 35 W3z DA ¥q.u62 44.224%
Bwo . __ oSl .05 32] LY LOF2E
0 c_.,g 2 69823 _MWeNIEy b2
0, . Pz"; RS 2% 3.2
co, 20,20 20.05 203 _20.31
F-Factor .
LAB DATA : : 00 73 Wﬂis
Front Half Wash 9 a&D‘lQ'D? !

o Mass Filter =~ g sl ap("?g

u?lat Back Half Catch ¢ . 00\ -Co3Y .oo'~£3

Front Half Sulfate, mg H2504
- Back Half Sulfate, mg HZSO4

Hy0, Catch " mg HyS0,
RESULTS . ‘ o : : , : |
Filt. Particulate gr/dscf _.p02L L0902 .02 LOO2s
o ‘ _ gr/dscf @ 122 €0, _.00lS Q003 —N7 L0915
( S _ gr/scf +Q02Y . 001 L 027 SOD2M
: ' o 1b/he 2,6{ 3.2D HaB 2.6%
lb/MMBtu : _
Total Particulate gr/dscf -, 003% ., 0032 O OO
gr/dscf @ 128 €0, _ . €023 0019, _.00%% = _.o022
gr/scf . o0 £ 003 oMo D
/e _SPYHG xArN [ e 5, 5%
~ 1b/MMBtu
Total Sulfate gr/dscf
gr/dscf @ 12% C0,
gr/scf
1b/hr
1b/MMBtu
1'b/HHBtu as Sulfur
0y ppm
ppm, wet
1b/hr
30, " ppm
¢ Ppm, wet
L 1b/he
1b/MMBtuY

1b/MMBty, as Sulfur

A-24
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Pape & Steiner Environmental Services TesT _ Swde

= LOCATION KlnZ
' CM S0,, NO,, HC, CO EMISSION RATE DATA
Standard Temperature, S LD (XEQ 60 or 68); 29.92 inches Hg

ENTER - Test 1 'Test 2 Tést 3 Average

R-22 0, % _£8% &% €.80 883
R-26 Q C_ 165 er. U R.3)  _ LST1E- Y 16(,232.6¢
R-15 NO, ppm b50. 2 &lod S4o.2 éro.63
R-15 SO, ppm .22 A7 2D Q.07
'R-15 CO  ppm S00.0 HeR & 533.3 v98.6.

R-15 HC  ppm

. XEQ FF . .

XEQ SO, © F-FACTOR |
RESULTS:
MW = 46 | - |
(3 N, b/ - Ble¢ 754,52  _(52.04 72%.20
NO, ppm @ 3% 0, _ Q72Mb R992-86 200,03 290.7%
NO, 1b/MMBtu
NO, 1b/Bb1
MW= 64,1 - | .
0, 1b/hr 2.006 2,14 f,20 2.67

502 ppm @ 3% 02
502 1b/MMBtu

S0, 1b/Bbl
MW = 28
CO0 1b/hr 25,82 3777 29(. 3% 249,23

CO ppm @ 3% 02
R €0 1b/MMBtu

CO 1b/Bbl
MW = 16
HC  1b/hr
HC ppm @ 3% 02
k_ HC  T1b/MMBtu
T HC  1b/Bbl
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DRY GAS METER/ORIFICE METER CALIBRATION DATA

Vq = Meter box dry gas volume o
| A-26

B _ . .
Date 077(0‘/3'7 | - Dry Gas Meter No. NY Y2
Barometric Pressure, in. Hg &4 Standard Test Meter No.__(g_ala'77
Meter Box No.__3/ & (09 Operator QALTER,.
Standard Test Meter Meter Box
Pres. | Temp. Volume Pres. | Temp. Volume Time ¥ K
AHg Tg Vs AH Td; Tdo V4
(wg) | (OF) | (F3)  {(wg) | (oF) | (Ft3)  |(min)
ng | 1(9.299 108 453152, -
a2 1 97637 |95 /o 424-959 | 9l | 09911 10.335Y
N3 . 4 7 FEN
73 a4, 9Y 104 XY -
~39 234 .0 105183 | 90Y. ag 109913 _10.8339
. 8. 37 a5 . _
L o5 | 141 7S 1931 415, 343
2% [E5al7s | /a0.85 T5 [yal9a 353, 75) |db 09730 0.3319
o N i . . [5) .
T ’72'.5_’__ /Féﬂe 71004 . 234
 29g3 [mlel] 7S | 144803 7.0 170831 718,553 (S 1 /:0063 10.333D
L S 23.02D /05:5" | 23, 731 ' '
R Vs | 189,609 /19 —AY. 433
L 2983 1=9.1 | e T30 Yl 3.-3s [JR 110097 10.)e3
4,0
o Average 0.9983 0.33%3
: Std.Dev. o0.0072 ©O:0142.
_- | T Gy (17
- Ti. + T NN\ Poar + i}
_ Al \| di 7 'do . : s\ do bar ¥ 713.6
v (P + ) : + 460 t \Ts A
v =S bar _ 13.6 2 . Poar ¥ 13.6
AH (] 0.5
vy (Pbar + --—]3.6)(1'5. + 450) T 84\
- ) AH
(Pbar * 1_3"5)(""')
where _ :
AH g - Standard meter pressure dro_p v = Meter box correction factor
Tg = Standard meter temperature Ko = Orifice meter calibration
Vg = Standard test meter dry gas volume - constant | .
AH = Meter box orifice meter pressure drop t = Calibration time in minutes
L= ; : My = Molecular weight of air
Idl Meter box 1n1et temperature (28.96 1b/1b-mole)
( do Meter box outlet temperature _ Pbar - Barometric pressure



DIAMETER (in.).

NOZZLE CALIBRATION DATA

B

DATE "~ 2. /9~ KL

NOZZLE NO. ___ /&3
OPERATOR ne s
4
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__CARAON MONOXIDE 400.1ppm | _
- 'RACEABLE TO SRM 16808 | ' e

a division of

Scott Specialty Gases s Erironmentt Tecnolog .

PLUMSTEADVILLE, PA. 18949 PHONE: (215) 766-8861 TWX: 510-665-9344
SAN BERNARDINO, CA 714-887-2571 '

' Date:....é::l.Z=Bﬁ
PAPE & STEINER . Our Project No.: 403673

5801 Norris Road ' : . SP5203
Bakersfield, CA 93308 Your P.O. No.:

Attn: Linda

Gentlemen:

- R - -

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as
reported by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT
o . . Analytical T Ar.laly'ti'cal
Cyl. No._AALSBSL -~ Accuracy__21%_ Cyl. No. ' Accuracy
Component Concentration Component Concentration

CARBON DIOXIDE 15,03%

OXYGFN B.OAMGL ?
NTTROGEN BALANCE \
: S Analytical . . * Analytical
~ Cyl. No. Cyl. No. : Accuracy
- Component Component ' Concentration

C

Analet - Approved By

mw&mwotmm;uny!um-ﬂehhhhunﬂywﬂhﬂhnﬂyﬁﬂhmubmdwmwwmmm

CERTIFIED REFE : A-30 ‘ROTOCOL GASES
ACUBLEND®  CALIBhA1IUN & SPEGIALTY GAS MIXTURES PURE GASES
ACCESSORY PRODUCTS CUSTOM ANALYTICAL SERVICES '
TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA / HOUSTON, TEXAS
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