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SECTION 1
INTRODUCTION

At the request of Southwestern Portland Cement (SwpC), Pape'& Steiner
Environmental Services conducted a series of emission tests on the effluent
of the #2 kiln at their plant north of Victorville, Ca11forn1a on March 31
-and April 1 1987. The purpose of these tests was to determine compliance
with SBCAPCD emission ]fmits and to determine emissions of NH3 and HC1.

Triplicate particulate and S0, tests were performed using EPA Method
.5/8. Triplicate NOX, co, C02, and 02 tests were performed us1ng CARB
Method 1-100. . Triplicate NH3 and HC1 tests were performed using a Mod1fféd
Method 5 procédure. NH3 was collected in 0.1 N HC1 and HC1 was collected
in 0.1 N NaOH. SWPC personnel co]]ected process samples during the tests
to correlate process conditions with the measured emissions.

The EPA Method 5/8 train and the Modified Method 5 train for HCI
were operated at 250°F. The Modified Method 5 train for NH3 had an instack
filter (approximately 400°F) to differentiate between solid particulates at
the stack temperature and condensible particulates which were a vapor at
the stack temperature. In addition, all three trains were operated isoki-

netically and simultaneously so that the filterable particulate portions of
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each train should have been comparable as well as stack gas temperatures,

moisture and volumetric flowrates,

Section 2 of the report presents the test matrix for this program.,
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SECTION 2
TEST MATRIX

Table 2~1 summarizes the test matrix for this program. A1l tests
for all pollutants were increased to three hdurs in length to collect
enough material for chemical analysis. Representatives of SWPC and SBCAPCD
we}e on hand on both days to observe the tests conducted by Pape & Steiner
Envirbnmenta] Services,

Sectibn 3 summarizes the results of these tests.,

TABLE 2-1. SWPC #2 KILN TEST MATRIX

Date Test No. Test Parameter Test Time
03/31/87 -1 Particu]ates/SO2 ' '
NH,, HC1, 1:48 pm - 5:24 pm
NOX, co, CQZ 02 : _
04/01/87 2 Panticu]ates/502
e NH3, HC1, 7:50 am - 11:30 am
NOX, co, 002 02
3 Par‘ticulates/SO2
NH4, HCT, 12:23 pm - 4:06 pm -

N0, €O, €0, O,

2-1




SECTION 3
TEST RESULTS

Table 3-1 summarizes the results of the particulate tests using the
EPA Method 5/8 sampling train. Tables 3-1 and 3-2 present the resulfs of
the NH3 and HC1 tests using the Modified Method § sampling trains. Table
3-4 compares the measurement data obtained by the-various sampling trains.
3.1 COMPLIANCE DETERMINATION

For an average volumetric flowrate of 171,062 dscfm, Rule 404 allows
a particulate matfer concentration of 0.0274 gr/dscf. A1l three tests
cdnductedLon the #2 kiln baghouse stack were in compliance with.Ru1e 404
regardless of whether just the front half (i.e., nozzles, probe and filter
catch) or both the front and the back half (i.e., nozzle, probe, filter and
impingers) of the EPA Method 5/8 sampling train was used to determine
compliance. The average gfain loading based on front half catch was‘0.00i2
gr/dscf and the grain loading based on the total catch was 0.0051 gr/décf,
~ both of which are well below the standard.

For a kiln process weight rate of 225 tons per hour, Rule 405 Timits
particulate mass emissions to 24.32 1b/hr. Once again. all three tests
were in compliance with the standard. The front half catch resulted in an
emission rate ofﬂ1,76“3b/hr while the total catch yielded an emission rate
of 7.45 Tb/hr.

Lot
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3.2 COMPARISON OF MEASUREMENT METHODS
The intent of operating the EPA Method 5/8 train, the Modified
Method 5/NH; train and the Modified Method 5/HCT train simultaneously was
to determine the variability in the filterable particulate portion of the
emission data. Basically, Table 3-4 illustrates that good agreement was

obtained between the EPA Method 5/8 train and the Modified Method 5/HC1

train, when measuring filterable particulates. The Modified Method 5/NH3
train gave some surprising results. The filterable particulates were
approximately an order of magnitude higher using the in-stack glass fiber
thimble. The thimbles used on these tests were Whatman GF 30x100 mm glass
filter thimbles. A call was made to Whatman to determine what type of

glass fiber paper‘was used to make these thimbles. Whatman USA indicated

it definitely wasn't 934 AH (E-type glass) paper and indicated they would
check with Whatman UK who actua]]y provides these thimbles. It appears
that the g]ass fiber paper_is a high sodium paper which ﬁas a nptqrfous]y
high SOZ uptake. Hencé, the reéﬁ]ts of the fi]te;able particuiate‘tests
using the in-stack thimb]g are. invalid. . | | |

B Phyéicai heasurements; such as stack gas temperature, moisture and
volumetric flowrate, were all in good agreement which indicates that re-
peatable data were obtained during the test program.
3.3 NH3

The NH3 concentration in the exhaust gases was 2.87 ppm over the
three tests. The in-stack thimble and the impingers were analyzed

separately and only trace amounts of NH3 compounds (0.02 ppm) were found in
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the front half of the sampling train. Virtually all the NH3 was found in
the cold impingers indicating that.thg_NHB_js a vapor at the operating
temperature of the baghouse. =
3.4 HC1

Similar results were obtained with the HC1 tests. Only a small
amount (0.19 ppm) of HC1 was found in the front half of the sampling train,
whereas a large amount (37.65 ppm) was found in the impingers, This
sampling train operated at 250°F which is approximately 150°F below the
operating temperature of the baghouse and yet most of the HC1 was found in
the impingers and not as a solid in the front of the train. Obyiously the
HC1 is present as a vapor,-even at the lower sampling train temperatures.
It is interesting to note that over 200 mg of HC1 was found in the
impingers via chemical analysis and that the total weight of condensible
particulates from the EPA'Méthod 5/8 train was only 33 mg. It appears that
this chloride is very volatile and it is bartial]y lost during evaporation
of the impinger catch to dryness at 150°F. :It is evident that if the
condensible part1cu1ate catch were evaporated at amh19nt temperature and
pressure, a much higher condens1b1e particulate weight would be obtained.
3.5 CONCLUSIONS

Based on the results of these tests, there are interferences from
NH3 and HC1 (or another volatile compound such as NH,C1) which influence
the particulate matter determination. These compounds are not present in
the solid form at the operating temperature of the baghouse (approximately

400°F) or the operating temperature of the sampling train (approximately
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250°F). They are present as vapors which are collected in the impinger
train. When the impinger train solutions are evaporated to dryness, a
large amount of condensible particulate is formed. The amount of
particulate depends on the temperature at which the evaporation is carried
out. Enough condensible material is present to cause the total particulate
(filterable plus condensible) emission standard to be violated. A baghouse
or an ESP cannot coniro] gaseous pollutants such as the compounds found in
this study. The test method for particulates need to be modified so as to
exclude the condensible particulatés formed in the impingers due to

reaction of species such as NH4, 502 and HC1.
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TABLE 3-1. SUMMARY OF SOURCE EMISSION TEST DATA
(EPA METHOD 5/8)
Unit Tested: #2 Kiln Location: Baghouse Outlet
Test Number 1 2 3 Average
Date 03/31/87 04/01/87 04/01/87
Test Condition Kl Feed — 225 TPH 225 TPH 225 TPH
ClivKer — (2], " L 120,44 »
Barometric Pressure (in. Hg) 26.72 26.51 26.46
Stack Pressurez(in. Hg) 26.69 26.48 26.43
Stack Area (ft°) 139,63 139,63 139,63
Elapsed Sampling Time (min.) 192 192 192
Volume Gas Sampled (dscf) 134,1740 . 133,058 130.100
GAS DATA | '
Average Gas Velocity (fps) 39.9 40.4 39.3 39.9
Average Gas Temp. (°F) 403.7 407.9 407.6 406.4
Gas Flowrate (dscfm) 173,143 172,556 167,485 171,062
Gas Analysis (Dry % Basis) _
Carbon Dioxide 19,93 20,53 21,14 20.53
Oxygen : 8.87 8.86 8.49 8.74
Water - 3.59 3.87 3.96 3.81
EMISSION CONCENTRATION ‘
Filterable Particulate (gr/dscf) 0.0013 0.0010 0.0013 0.0012
Total Particulate Matter (gr/dscf) 0.0039 0.0068 0.0045 0.0051
cO (ppm) 664,18 667.68 881,04 737.63
CO @ 3% 02 988.26 992,65 1270.80 1083.90
S0, (ppm) 2.08 1.84 2,26 2.06
S0, @ 3% 0, 3.09 2.74 3.26 3.03 479
NOx (ppm) 641.75 654.37 647.39 647.84
NOx @ 3% 0y 954,89 972.86 933.77 953.84
EMISSION RATE
Filterable Particulate (1b/hr) 1.86 1.50 1.92 1.76
Total Particulate (1b/hr) 5.83 10.02 6.51 7.45
C0 (1b/hr) 509.19 =+ 510,14 %% 653.37.“ 557,57
NOx (1b/hr) 808.28 821.38 788,72 806,13
Cou dewsible P.shcnk+t s - 2.97 QCEL‘ 759 Zeq
rca G{'“‘)” pro du C{WD */h ‘ . g Pore
o y ‘Q rd s f-. 6‘50 '6
/VOX (/6«/73;.) C/n\l fj . 67 5 77 l 4 4 _
NOx ~ (b fyusTu ) 193 ,J],‘ RS
NOx~ (b/ T kF ) 359 — 345 - 38 s
Lol Fuel Rafe- —Rimelwe~ 8e|  — g6 —~ g
-7-;,,5/,"“ ‘Kilo —oys! .45 - 746
Total /6.05, 76-03] 76.06




TABLE 3-2. SUMMARY OF SOURCE EMISSION TEST DATA
(MODIFIED METHOD 5/NH3)

Unit Tested: #2 Kiln Location: Baghouse Outlet

Test Number 1 2 3 Average

Date 03/31/87 04/01/87 04/01/87

Test Condition 225 TPH 225 TPH 225 TPH

Barometric Pressure (in. Hg) - 26,72 26.51 26.46

Stack Pressurez(in. Hg) 26,69 26.48 26,43

Stack Area (ft°) 139,63 139.63 139.63

Elapsed Sampling Time (min.) 192 192 192 _

Volume Gas Sampled (dscf) -125,0829 118.4094 126,.5623

GAS DATA o _

Average Gas Velocity (fps) 44,5 40,0 43.1 41.5

- Average Gas Temp. (°F) 411,1 412.8 418.9 414,3

- Gas Flowrate (dscfm) 175,512 167,550 178,397 173,820 .

Gas Analysis (Dry % Basis) i
Carbon Dioxide : 19.93 20,53 21.14 20,53
Oxygen e 8.87 - 8.86 8.49 8.74
Water ' . b,11 5.22 : 5.40 5.24

EMISSION CONCENTRATION _

Filterable Particulate (gr/dscf) 0.0079 0,0073 0.0073 0.0075

Filterable NHy (ppm) 0.02 0.02 0.01 0.02

Filterable NH4 @ 3% 02 0.03 0.02 0.01 0.02

Vapor NH3 (ppm) 2.80: 2,95 2.87 2.87

Vapor-NH3 @ 3% 02 4,17 - 4.40 4.14 4,24

EMISSION RATE _

Filterable Particulate (1b/hr) .. 11.87 ~ 10.48 11.14 11.16

Filterable NH, (1b/hr) 0.01 0.01 0.005 0.008

Vapor NH3 (1b7hr) . 1.32 1.33 1,375 1.342
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Unit Tested:

Test Number
Date
Test Condition

Barometric Pressure (in. Hg)

Stack Pressure
Stack Area (ft

Elapsed Sampling Time (min.)

Volume Gas Sam

GAS DATA
Average Gas Ve

TABLE 3-3.

#2 Kiln

Zgin. Hg)

pled (dscf)

locity (fps)

Average Gas Temp. (°F)

Gas Flowrate (

Gas Analysis (
Carbon Diox
Oxygen
Water

dscfm)
Dry % Basis)
ide

EMISSION CONCENTRATION

Filterable Particulate (gr/dscf)

Filterable HCI
Filterable HCI]
Vapor HC1 (ppm
Vapor HC1 @ 3%

EMISSION RATE
Filterable Particulate (1b/hr)

Filterable HC1
Vapor HC1 (1b/

(ppm)
@ 3% 0,

)
0,

(1b/hr)
hr)

SUMMARY OF SOURCE EMISSION TEST DATA

(MODIFIED METHOD 5/HC1)

1
03/31/87
225 TPH

26.72

26.69
139.63
192
128.7035

39.0
398.7
167,516

19,93
8.87
5.11

0.0011

0.18

0.27
39,03
55.15

1.52
0.17
37.71
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Location:

2 3
04/01/87 04/01/87
225 TPH 225 TPH

26.51 26.46
26.48 26.43
139.63 139.63
192 192
126.6796  115.3164
39.8 39,0
403.3 401.8
168,647 165,106
20.53 21.14
8.86 8.49
5.18 5.31
0.0005 0.0011
0.18 0.21
0.27 0.30
37.51 36.40
52.96 49.86
0.67 1.57
0.18 0.20
36.48 34.66

Baghouse Outlet

Average

39.3
401.3
167,090

20,53
8.74
5.20

0.0009
- 0.19

0.28
37.65
52.66

1.25
0.18
36.28
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SECTION 4
SAMPLING PROCEDURES

This section of the report describes the equipment and procedurés
used to conduct the particulate gaseous tests on this program.
4,1 PRELIMINARY MEASUREMENTS
Before conducting the stack fests a series of preliminary
measurements were made to determine:
o The location of the samp11ng site and the number and location of
the sampling points to be used (EPA Method 1)
¢ 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:

22, 2.2 2
60~ T K C (1 -8B, )P.MW, |
AH =) L (P )( )(AP)
2 Ts

2
576 Ko MNSPm
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where

252, 2~ 2 2
60° I Kp Cp (1 - Bwo) Psde

ral
]

2, 2
576 Ko MW P

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 poiﬁt in the stack were computed using the
equation: |

:
AU = (K) (N T_'“ (aP)

s
Since K and Nd are known, and femain constant during a test, the only vari-
ables are the meter temperatures, the stack temperature and the velbcity
pressure for each sampling point.
4.2 PREPARATION OF THE PARTICULATE-SO, SAMPLING TRAIN
All sahp]ing train components were cleaned in the laboratory (soap

anq water, tap water rinse, distilled water rinse, and IPA rinse) to elimi-
nate previous contamination. The sampling train components were sealed and
transported to the sampling site in a mobile lab. The EPA Method 5/8
equipment used to measure particulates (filterable and total) and SO,
~ consisted of:
e A calibrated 316 stainless steel nozzle for isokinetic sampling
o A heated Pyrex glass sampling probe (6 feet long) equipped with

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

city pressure and temperature




o A heated Pyrex glass filter holder containing a weighed 100-mm
Reeve Angel 934 AH glass fiber filter

e A Pyrex glass impinger train in an icebath (impinger 1 contains
100 m1 80-percent IPA; a Pyrex glass filter holder containing a
47-mm Reeve Angel 934 AH filter; bubbier 2 and impinger 3 each
contain 100 ml of 3-percent Hy055 bubbler 4 contains a weighed
amount of silica gel)

¢ An umbilical to connect the probe and sample box to the contro1.
module “

e A control module containing a vacuum pump, a ca]ibrated'dry Qas
meter and a calibrated orifice meter to measure the pressure,
temperature and flowrate throughout the train. |

The sampling train was charged iﬁ the mobile l1ab using freshly

pfepared reagents. Each impinger and its contents was weighed to the
nearest 0.1 gm on a ca]ibrated electronic balance. B]anks of all filters
and reagents were retained for subsequent analysis. The Sampling point
tocations were mérked on the probe using a high-temperature marker. The
sampling train was comp]etéiy assembled and Tlifted to the samp]iﬁg site.
4.3 SAMPLING PROCEDURES FOR PARTICULATE-SOx SAMPLING TRAIN

' Prior to a test, the sampling train was heated and 1eak-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
hnirai] and the probe was inserted into the stack at the farthest point.

An isokinetic sampling rate was calculated using an HP-41CV calculator for
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each sampling point on the traverse (6 points per traverse; 4 traverses
at 90°). Each point was sampled for an equal period of time (8 minutes)
and all pertinent data was recorded on the data sheet for each point. The
- probe and sample box were maintained at 250°F throughoﬁt the traverse. The
gases leaving the impinger train were maintained at <70°F, At the end of a
traverse, the probe was wi;hdrawn 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
_of at the highest vacuum achieved during the test. The S-type pitot tube
was also checked at this time. The sampling train was_then purged with
ambieﬁt air for 15 minutes using the highest 1AH measured during the test.
After the train was purged, the probe, nozzle, filter holder, and impinger
train was sealed with tjn foil and lowered to the.mbbi1e lab for sample
reco&ery. |
4.4 SAMPLE RECOVERY PROCEDURES FOR PARTICULATE-SO, 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-jnch
glass 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 impinger 1 were transferred to a polyethylene sample bottle.

The back half of the 4-inch glass filter holder, the glass connectors,




impinger 1, and the front half of the 2~inch filter holder were rinsed with
80-percent IPA and the rinsings were transferred to this same bottle. The
47-mm filter from the 2-inch filter holder was sealed in its petri dish.
The contents of bubbler 2 and impinger 3 were transferred to a polyethylene
sample bottle. Distilled water rinsings of the back half of the 2-inch
filter holder, bubbler 2, the connector, and impinger 3 were transferred to
this same bottle. ATl sample bottles and petri dishes were marked and
_Iabeled. 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.
4.5 PREPARATION OF THE PARTICULATE-NH, SAMPLING TRAIN

A1l sampling train components were cleaned in the laboratory (soap
and water, tap water rinse, distilled water rinse, and IPA rinse) to elimi-
nate previous contamination, THe sambling train components were sealed and
transported to the sampling site in a mobile lab. The Modified EPA Methd&
5 equipment used to measure particulates (filterable) and NH4 consisted of:

e A calibrated 316 stain]ess steel nozzle for isokinetic sampling

¢ A heated Pyrex glass sampling probe (6 feet long) equipped with

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

o A heated Pyrex glass filter holder containing a weighed 100-mm

Reeve Angel 934 AH glass fiber filter
————— T ——

o A Pyrex glass impinger train in an icebath (impingers 1 and 2

contained 100 ml of 0.1 N HCT; impinger 3 was dry; bubbler 4

contained a weighed amount of silica gel)




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

e 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
prepared reagents. Each impinger and its contents was.weighéd to the
nearest 0.1 gm on a ca]ibfated electronic balance. Blanks of all filters
and reagents were retained for subsequent analysis. The sampling point
| lTocations were.marked on the probe using a high-temperature marker. The
sampling frain was completely assembied and 1ifted to the sampling site.
4.6 SAMPLING PROCEDURES FOR PARTICULATE-NH4 SAMPLING TRAIN

Prior to a test, the sampling train was heated and 1eak-checked.at
15 inches Mercury to insure leakage was less than 0.02 cfm. The S-type
pitot tube was also leak-checked. The samp]iﬁg tfaih was installed on the
unirail and the probe was inserted into thé'staék at the farthest point.
An isokinetic sampling rate was used for each sampling point on the
traverses (6 points per traverse, 4 traverses). Each point was sampled for
an equal period of time (8 hinutes) 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 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 (in tact) to

the next sampling port. After completing the traverses, the sampling train
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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 sampling train was
sealed with ﬁin foil and lowered to the mobile lab for sample recovery.
4,7 SAMPLE RECOVERY PROCEDURES FOR PARTICULATE-NHB SAMPLING TRAIN

Sample recovéry occurred in the mobf]e lab. The nozzle and probe
were brushed and-rinsed three times using distilled water into a polyethyl-
ene 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 distilled water. 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 weré_transferred to a polyethylene
sample bottle. The'back half of the 4-inch glass filter holder, the g]ass
Coﬁnectors, jmpingers 1, 2 and 3 were rinsed with disti]]ed watef and the
rinsings were tfansferred to this same bottle. All samb1e bottles and
-petri dishes were marked énd labeled. A chain-of-custody log was completed
and the field data sheet was also ]abe]ed with the sample ID numbers. The
sampling train was then recharged in preparation for the next test.
4.8 PREPARATION OF THE PARTICULATE-HC1 SAMPLING TRAIN

A1l sampling train componehts were cleaned in the laboratory (soap
and water, tap water rinse, distilled water rinse, and IPA rinse) to elimi-
nate previous contamination. The sampling train components were sealed and
transported to the sampling site in a mobile lab. The Modified EPA Method

5 equipment used to measure particulates (filterable) and HC1 consisted of:
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e A ca]ibrated 316 stainless .steel nozzle for isokinetic sampling

o A heated Pyrex glass sampling probe (6 feet long) equipped with

| an S-type pitot tube ahd a thermocouple to measure stack velo-
city pressure and temperature

e A heated Pyrex glass filter holder containing a weighed 100-mm
Reeve Angel 934 AH glass fiber filter

e A Pyrex g]ass_impinger train in an icebath (impingers 1 and 2
contained 100 m1 of 0.1 N NaOH; impinger 3 was dry; bubb]ér 4

contained a weighed amount of silica gel)

¢ An umbilical to connect the probe and sample box to the control
module |
¢ A contéol_module containing a vacuum p&mp, a calibrated dry gas
(;i : meter and a calibrated orifice meter to measure the pressure,
temperature and f]owfate throughout the train.

The sampling train was charged in the mobile lab using freshly
prepared reagents. Each impinger and its contenté was weighed t6 the
hearest 0.1 gm on a calibrated electronic balance. Blanks of all filters
and reagents were retained for subsequent analysis. The sampling pbint
locations were marked on the probe using a high-temperature marker. The
samp]ing train was completely assembled and lifted to the sampling site.
4.9 SAMPLING PROCEDURES FOR PARTICULATE-HC1 SAMPLING TRAIN

Prior to a test, the sampling train was heated and leak-cheéked 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 ﬁrobe was inserted into the stack at the farthest point.
An isokinetic sampling rate was used for each sampling point on the
traverses (6 pdints per traverse, 4 traverses). Each point was sampled for
an equal period of time (8 minutes) 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 leaving the impinger train were
maintained at <70°F. At thé 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.__After éomp]eting the traverses, the sampling train
waé withdrawn for the.final leak check. This leak chéck 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 sampling train was
sealed with tin foil and lowered to the mobile lab for sample recovery.
4.10 SAMPLE RECOVERY PROCEDURES FOR.PARTICULATE-HC1 SAMPLING TRAIN

Sample recovery occurred in the mobile lab. The nozzle and probe
were brushed and rinsed three times using distilled water ihto a polyethyl-
ene sample bottle. The 100-mm filter was removed from thé 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 distilled water. Each imbinger
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 po]yethy]ené
sample bottle. The back half of the 4~inch glass filter holder, the glass
connectors, impingers 1, 2 and 3 were rinsed with distilled wafer and the

rinsings were transferred to this same bottle. A1l sample bottles and
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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
samp]ing.train was then recharged in preparation for the next test.

4.11  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 NO,, CO, CO, and 0, strictly follow EPA Method 20.

Saﬁp]e is taken from the stack using a 316 stainless steel probe. A
heated Balston filter holder and fiberglass filter (99.9999 percént effi-
ciency retention of 0.6 micron particles) was connected to the outlet of
the probe. Sample gas was transported through heated Teflon sample 1iné
(maintained at <250°F) by a Teflon-lined diaphragm pump to a TECO Model 300
N02'to NO converter and then to a 316 stain]ess.steel refrigération type
conditioner (Haﬁkison Model E-4G-SS). The sémp]e 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
(approximately 35°F) was then transported to the continuous analyzer system
through an unheated Teflon line. A series of flowmeters, valves, and regu-
lators maintain constant flow through the system at a constant pressure.

At the beginning and end of each test day, a leak check was per-
formed on the entire CEMS by capping off the sampiing probe. A leak check
was successful only if the pressure at the analyzer system and the flow

through the rotameters to the individual analyzers all dropped to zero. If
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TABLE 4-1.

CONTINUOUS MONITORING LAB

NOy CHEMILUMINESCENT ANALYZER -- THERMO ELECTRON MODEL 10

Response Time (0-90%)
Zero Drift

Linearity

Accuracy

Qutput

1.5 sec == NO mode

1.7 sec -- NO_ mode

Negligible affer 1/2 hour warmup

+1% of full scale

Derived from the NO or N02 calibration
gas, +1% of full scale

0.100 mv, 0-10 mV, 0-5 V, 0-10 V

0, ANALYZER, FUEL TYPE -- TELEDYNE MODEL 326

Response Time (0-90%)
Accuracy

Qutput

60 seconds

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

0-1V

COZ/CO INFRARED ANALYZER -- ANARAD MODEL AR-600

Response Time (0-90%)
Zero Drift

Span Drift

Linearity

Resolution

Qutput

{

5 seconds
+1%

+1%

1% : :
Less than 1% of full scale
0-1v

- 50, UV ANALYZER -- DUPONT MODEL 400

Response Time (0-90%)
Zero Drift

Linearity

Accuracy

Qutput

Operating Ranges

Less than 1 second _
Less than 1% full scale in 24 hours
+1% full scale _

+2% full scale

0-10 mv

0-100 ppm, 0-1000 ppm

STRIP CHART RECORDERS (3) -~ LINEAR MODEL 486

Pen Response
Span -- full scale
Zero Set

Accuracy
Dead Band
Linearity
Repeatability

SCOTSMAN TRAILER

Fully Insulated
Air conditioned
8-ft x 14-ft x 11-ft

20 inches/second

1 mV through 10 V

Electronically adjustable full scale
with 1 full scale of zero supression
Total limit of error +0.5%



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

Sampiing
Location

Monitor{ng
Van

[ o, COp 07 co 50
Analyzer| | Analyzer| |Analyzer| |Analyzer] [Anal

T T

Recorders

Figure 4-1. Schematic of Continuous Monitoring System.
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the CEMS pass this leak check, an external ca]ibratioﬁ check of the CEMS
was then perfofmed (beginning and end of each test day). EPA Proto;ol 1
and NBS traceable calibration gases from compressed gas cylinders were
flowed through the entire CEMS. An external calibration was considered
successful if the NO, concentration measured by the aﬁalyzer agreed within
5 percent of the cylinder value.

Internal calibration of the NO,, CO, CO, and 0, analyzers were also
performed. EPA Protocol 1 and NBS traceable gas was used to ca}ibrate the
N0x analyzer and NBS traceable gas (+1%) was used to calibrate the CO, CO,
and 02 analyzers before and after each test coﬁdition. -Zero and calibra-
tion gas values_were recorded on the continuous monitor sfrip charts and
the field data sheefs.

Tést data was collected by recording 4-minute averages at each of 24
sampling points in the stack. Data collected over the 96-minute test per-
iod was averaged and reported. A fuel gas analysis was used to calculate
the F-Factor, décf/MMBtu corrected to zero percent 02 (standard conditions

60°F, 29.92 inéhes Mercury) as described in 40 CFR 60.45,
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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. All analyses were performed
in the Pape & Steiner c1imé£e-contro]1ed laboratory in Bakersfield.

5.1  ANALYSIS OF PARTICULATE-SO, 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, a]uminum 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—h6ur intervals until a constant weight was achieved (to the nearest
0.01 mg with a £o1erahcé'of;§Q¢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 achiéved (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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5.1.3 Filterable Particulate Sulfate ////

The acetone washings residue and the 100 mm filter were combined and
then leached with distilled water to remove sulfate and the Teach was
diluted to 100 ml. An aliquot was passed through ion exchaﬁge resin and
titrated against 0.01N Bac]2 (which was previously standardized against
0.0100N H,S0,) using the barium-thorin titration procedure specified in EPA
Method 8. The acetone blank and 100 mm filter blank were treated in an
identical manner,

5.1.4 Condensible Particulate, Sulfate, énd 503

The 47-mm glass fiber filter was leached with distilled water and
the leach was added to the contents and washings from impinger 1, The
volume was measured and an aliquot was transferred to a clean, tared

aluminum weighing tin. The tin was placed on a hot plate in a fume hood

and gently heated to dryness. The tin with the dry residue was desiccated

and weighed repeated]y'at 6-hour intervals until a constant weight was
achieved (to nearest 0.01 mg with a tolerance of <0.1 mg between
weighings). Another aliquot was taken and diluted to 100 ml and analyzed
for sulfate using the bafium-thorin titration procedure. A blank 47-mm
filter and 80-percent IPA solution were treated in fhe same manner.
5.1.5 S0,

The volume of contents and washings from bubbler 2 and impinger 3
was measured and an aliquot was analyzed for sulfate using the
barium-thorin procedure. A 3-percent H202 blank was treated in the same

manner. .




5.2 FUEL

A sample of the fuel. fired during this test brogram was collected
and sent to Zalco Analytical Laboratories, Inc. for analysis. Analysis was
performed by Zalco in accordance with EPA Title 40 Section 60.45. The
specific procedures are itemized in Table 5-1. The results appear at the
end of this section.
5.3  NHj ANALYSIS

The NH3 samples and a blank 0.1 N HC1 solution were analyzed by EPA
Method 350.2 using the su1furic acid titrametric endpoint procedure after
~ distillation of the NH; from the 0.1 N HC1 solution.
5.4 HCL ANALYSIS

The acidified HC1 samples and a blank 0.1 N Nadh solution were
titrated with Mercuric Nitrate in the presence of mixed diphenylcarba-

zone-bromophenol blue indicator to a b]ue-violetjend point in accordance

with EPA Method 325.3




TABLE 5-1. FUEL ANALYSIS METHODS
LABORATORY TEST PROCEDURES FOR FUEL OILS AND FUEL GASES
Reference: EPA Title 40, Section 60.45

FUEL OIL TESTS:

Sediment and Water, Vol. % ASTM D4007-81
Gravity by Hydrometer (API) ASTM D1298-80
API Gravity Corrected to 60°F - ASTM Table 5A
Gross Calorific Value (Btu/1b) ' ASTM D2015-77

Ultimate Analysis (C, H, O, N, S, wt. %)

Carbon, Hydrogen : .ASTM D3178-73
Nitrogen (chemiluminescence detector) - ASTM D3431-80
Sulfur . ASTM D2622-82
Ash s ASTM D482

Oxygen - | © ASTM D3176-74

GASEQOUS FUELS BY GAS-LIQUID CHROMATOGRAPHY:

Gas Analysis ~ ASTM D1945-81
Sulfur Analysis CPA Bl6

Calculation of Gross Calorific Value ASTM D3588-81
Component Weight %, F-factor cafcu]ations EPA 40:60.45

PROCEDURES FOR SCRUBBER LIQUOR ANALYSIS:
Specific Gravity _ ASTM D1429
. Chlorides ASTM D512-67
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Wyomine AnaLyTicaL LABORATORIES, INC.

605 South Adams (307) 742-7995

Ms. Linda Trapp

Pape and Steiner
Environmental Services

5801 Norris Road

Bakersfield, CA 93308

LAB NO.

B0329
B0330
BO331
B0332

80337 -
B0338

B0339

B0340

Date:

Request No.:

LARAMIE, WYOMING 82070

REPORT OF ANALYSIS

Southwestern Portland Cement
03/31 & 04/01/87

tested
#2

SAMPLE ID

FHW - Test 1 - P&S
FHW - Test 2 - P&S
FHW ~ Test 3 -~ P&S
Blank DI - P&S ID#

Kiln OQutlet

ID# 10272
ID# 10282
ID# 10298
10271

Thimble ~ Filter #I - Test 1

P&S ID# 10284

Thimble - Filter #II -~ Test 2

P&S ID# 10285

_Thimble - Filter #II1 - Test 3

P&s ID# 10308

Thimble — Filter #IV - Blank

P&S ID# 10294

(reportad on original volume basis.)

SGR:gva

Page 1 of 2

5-5

AMMONIA, as N

3269

April 20, 1987

BLANK CORRECTED

mg AMMONIA, as N, mg
<0.01 <0.01
<0.01 <0.01

0.03 0.01

0.03 —-——

0.10 0.03

0.08 0.02

0.05 ©<0.01

0.07 ———

=




Wyomine AnaLYTicAL LABORATORIES, INC.

605 South Adams (307) 742-7995 : LARAMIE, WYOMING 82070

Ms. Linda Trapp Date: April 20, 1987
Pape and Steiner
Environmental Services
5801 Norris Road
Bakersfield, CA 93308

Request No.: 3258

REPORT OF ANALYSIS

Southwestern Portland Cement, #2 Kiln Outlet
DI/0.1N HCl dated 04/01/87

BLANK CORRECTED

LAB NO. | SAMPLE ID AMMONIA, as N, mg AMMONIA, as N, mg
B0290 P&S ID# 10273 Test 1 7.67 5.86
B0291 P&S ID# 10283 Test 2 5.57 3.71

B0292 P&S ID# 10309 Test 3 7.98 | 6.07

B0293 P&S ID# 10264 0.1N HC1 Blank 0.50 I

i

Southwestern Portland Cement, #2 Kiln Outlet
DI/NaOH dated 04/01/87
: BLANK CORRECTED

LAB NO. SAMPLE ID HCl, mg HCl, mg
B0294 P&S ID# 10265 Blank 0.87 ——
B0O295 P&S ID# 10276 Test 1 221 - 219
B0296 P&S ID# 10288 Test 2 203 201
B0297 P&S ID# 10297 Test 3 185 183

All numbers reported on basis of original volume

h ~<fif§1”¢§{24\_a _
So/;a G. Ringen |

Laboratory Manager
SGR:gva




Ms. Trapp
April 20,1987
Request #3269

Page 2 of 2
LAB NO. SAMPLE ID
B0326 FHW - Test 1 — P&S ID# 10274
B0O327 . FHW - Test 2 - P&S ID# 10286
B0328 FHW - Test 3 - P&S ID# 10295
B0294 Blank - P&S ID# 10265
B0O333 Filter #876 — Test 1
P&S ID# 10275
BO334 Filter #890 - Test 2
. P&S ID# 10287
B0335 Filter #891 - Test 3
P&S ID# 10296
B0336 Filter #892 - Blank

P&s ID# 10267

(reported on origiﬁal volume basis.)

* Also reported on request #3258

SGR:gva

HCl, mg

0.99
1.10
1.10
0.87

<0.01
<0.01
0.03

0.01

.

// ’

: H’ZZF&- /<;Z
Sonja& G. Ringe

Laboratory Manager

BLANK CORRECTED
HCl, mg

0.90
1.01
1.01

<0.01

<0.01

0.03

5-7
WYOMING ANALYTICAL LABORATORIES, INC.

605 South Adams (307) 742-7995

LARAMIE, WYOMING 82070



SECTION 6
QUALITY ASSURANCE

6.1  PARTICULATE/SO,/NH3/HC1 SAMPLING EQUIPMENT

A detailed record of repair and maintenance to each sampling train
is kept. Preventative maintenance to each system is performed periodically
to,avbid comp]éte component breakdown during a field test.

A detailed record of samp]ing 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 Assur-
ancé‘Bbanch biannual audits of the dry gas meter and orifice meter combina-
tions are also logged and verify our in-house calibration data. The cali-
bration data for the equipment used on this program can be found at the end
of this section.

8.2 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 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
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treated the same as a samp]e (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 ail
NBS Class A to insure accurate measurements. All weighings are carried out
on a Mett]erjModel H54AR analytical balance supported by a marble table in
a separate room from the main analytical laboratory. The ba]ancé is cali-
brated regularly against an NBS Class 5-1 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. Prior to use, the IPA is also analyzed to insure no

peroxides are present which could lead to high 503 and low 50, values.

6.3 CONTINUOUS MONITORS

The NO, analyzer is calibrated before and after each test using an
EPA Protocol 1 gas (+ 1 percent) traceable to NBS. The CO, CO,, and 0,
analyzers are Ca]ibrated before and after each test using a certified gas
mixture (+ 1 percent).

A syétem check was performed during calibration checks. This was
done by introducing span gas at the inlet to the sampling handling system
(after the heated line) and measuring the response. The purpose of this
test is to check the sampling handling portion of the continuous monitor
system for sample loss. All external checks were within +5 percent of the

tank.va1ue.




The CO interferences'in NDIR-type analyzers described in EPA Method
10, caused by C02, have beeh eliminated by utilizing an e]ectroﬁic cCross-
talk feature in the dual CO/CO2 analyzer. The crosstalk is setup by in-
jecting a known amount of CO-free CO2 and balancing out the CO interference
response. Once this has been done, the €O values will automatically be
corrected for the amount of CO, being analyzed at any particular instant,

A mu]ﬁipoint calibration linearity check of the continuous analyzers
were performed on December 10, 1986. These results were well within CARB
limitations of +2 perceht of full scale. Taﬁ]e 6-1 lists the results of
this check. The ca]ibfation certificates for the gases used.on this test

program appear at the end of this section.



TABLE 6-1.,

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
50, 0 .0
7* 5
51.53 51
co 0 0
24,96 24
201 202
CO2 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 SO2
18.5 ppm NO2 Converter

Efficiency

*EPA Method 5/8

Difference

m

1.7

-0.04

-0-03
-0.1

NO, Response

6-4-

0
0

% Difference
(CARB allowable
2% Full Scale)

0

0
1.7
0.6

-2l0
—0.5

0.2
0.2

"0-2

"0.3
-0-4

Response

18
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Pape & Steiner Environmental Services

]
SAMPLING POINT LOCATION DATA SHEET
Plant . Swbe
_ Date 3/3 //‘5’7

Test Location # QK0 Dlby
Upstream Dist./Dia. 927 /0.68

Downstream Dist./Dia. ﬁ/la “ZZJ)E

No. of Sampling Points .:QCJI
Stack Dimension /. O

Coupling Length SN
;_L-inc/FPT/Flange . has beoks

100! electric

-é V¥

special phgs
Sample Sample ' Sample Sample
Point Dist: Point Dist Point Dist " Point Dist
J 29
Q| lewos
3 | 244
y | 339
S 1da8s5
b | lkaY

SAMPLING PQINT RELOCATION:



Pape & Steiner Environmental Services

VELOCITY TRAVERSE DATA SHEET

Plant 5(,() pPC

Date __3=3i- 877

Test Location _Baahouse Outlet
Static Pressure (i;J. wg)_ — 0.4
Barometric Pressure
Probe Type/Length 3/0 AT
Pitot Coefficient 0. 840
Stack Dimension (L0 "

5*351 AP Ts 5’;}21 4P Ts 5'351. AP Ts 5';5‘ AP Ts
| |0.34]395
2 |o.dl ]3¢
3 |o.40 | 400
4 |04 | 402
5 [0.50 | 403
6 |0.43 | 4ep
| 16,23 13495
2 16.21 1397
3 10.2] |Ho0
4 10,23 4p1
S Jo.21 [H4y3
L |B.ib 40D

SAMPLING POINT RELOCATION:

\(Z_? Tz 0,5550D
A = 0.23650
A-3 AP :)O

Ts = #6260
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B. CALIBRATION AND CORRECTION DATA

Company SwpC ‘Date 3/3/ /87
Station &2 A7, Test Run / A (/ afs)
Time Concentration: Drift Uncorrected (A)/Corrected (B)
10 minute
Intervals % 02 % CO2 ppm CO ppm SO2 ppm NOX
A B A B A B A B A B
/248 € (1 850 |8.53 | a0.¢ |20.20 | 6/0.0 64,43 638.0)¢37.92
218.40 | 8.98 | .0 |2n.69 \&90.0 1 2/0,.07 30,0129 7%
318.90 |2.5% | 20,9 2,35 9.0 723,49 £05.0 L0758
“l 8.20 | £.37| 231 122,29 |1880.01927. 7% 520, 0|572.942
Sl ea5\g.so0l 23/ |\22.061780.0 |290.92 590.0 |5p9.25
2:32 Glg.s0|18.8/ | 2.4 12022 |€20.0493.95 630.0 |¢29.08
MEAN 8.59 215 | 752.05 GH.67
" Calibration %0, % CO, ppm CO ppm SO, | ppm NO,
Zero Reading O0.00 0.00 —75, 0 VX
Span Reading 7.75 /5. 90 /25,0 S/4, /
Span Gas Value 8.07 /5.00 20/.5 8/3./
Span Drift Correction '
* Factor —0.060661 |0.0/000 +O.00/RY 0. 00000
Zero Drift Correction
Factor 0. 00000 O. 00000 |=-17. 50009 0./6667
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Company

B. CALIBRATION AND CORRECTION DATA

sSwre 3/3//87

Date

Station w2 AU/s ga\jo/musc Oullel TestRun / &

(2 0fz)

Time Concentration: Drift Uncorrected (A)/Corrected (B)
10 minute
Intervals % 02 % CO2 ppm CO ppm 502 ppm NOx
A B A B A B A B A B
2:50 2 /1895 lege (2.4 o4 1675067208 595.0 | 594,13
218.75 |8.29 | /9.4 |/9.57 1225.0 /6,29 630.0_|6/7.33
318.75 |8.8/ | /8.8 /907 |200.0685.4Y 618.0 613,57
Y01 a.so|L.58|19.0 |32 722¢5.0|704¢S £30.0 23,73
5| 2.e0l8.9/ | e | 902 |6co.0l33.0¢ C¥5.0 |¢63¢.8Y
Cla.wo0le73 | 128 2094 18235.01792.52 ¢¥0.0 |620.08
399 A118.7018.96 | 8.8 |/9.20 12250687213 650.0 638,17
218.50.18.68 |r8.8 149.62 \272725.01231.5/ ¢S0.0 ¢3¢, 38
31879 |8 9 | B./r /200 1250.0 | 700,55 £s8.0 |&¥2.47
12,00 |92y | /3 /9.3 650.0 |59/ 620.0 603, 10
519.30 | 9.57 |2/ |/8./5 |450.0\38¢ 88 690.0 470,33
©|9.00 |g29 |r8.6 (/285 |650.0|582.25 £95.0\¢72.38,
MEAN 8.73 /9.35 657.52 63464
Calibration % 02 % CO2 ppm CO ppm SO2 ppm NOx
Zero Reading o.00 0,00 2450 70. 0
Span Reading 7 80 /3.95 275.0 £38.0
Span Gas Value 8.07 /5.00 | 208 813./
Span Drift Correction
Factor ~ O, 00279 |-0.00583 |~ 0.00062 0.00’/53
Zero Drift Correction
Factor 0. 00000 |(o.00000 | €.25000 0.83333
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B. CALIBRATION AND CORRECTION DATA
Company SwAC Date 3/3/ /87
Station #2 A,/ &ﬁj‘éﬂ‘f Dulte] Test Run /c (3 0F3)
Time Concentration: Drift Uncorrected (A)/Corrected (B)
10 minute
Intervals % 0, % CO, ppm CO ppm S0, ppm NO,
A B A B A B A B A B
7:4¥ p/J | 900 /9.9 \aont \550.0 |557.03 %50 \wy49
21875 /2.4 /2. 93 \g75.0 | 70065 850 683,55
3 | 5.00 /9.3 \m.g¢ |55p,0 |584.79 685.0
71920 /8.8 |/2.£31475.0 15/5,52 05,0 7045/
5| .20 8.8 1/9.74 1975.0 | 526,95 685.0 680,64
5:2¢ &l 930 /8.9 \20.06 |575.0 |654. 4% 695.016589.59
MEAN 17,06 /9. 85 59,0 | 692.06
Calibration % 02 % CO2 ~ ppm CO ppm 502 - ppm NOx
Zero Reading o, 00 0.00 /5,0 0.0
Span Reading 8,07 /%.00 /80.0 820.0
Span Gas Value 8,07 /5. 00 00,5 8/3. 7
Span Drift Correction
Factor lo.00000|~0. 0/ |-0.030/F 0.00/%(
Zero Drift Correction
Factor ©.00000 | o, CO0OO |2. SC0CO Q. OOC0Q
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B. CALIBRATION AND CORRECTION DATA
Company Su Pl Date 5//4/4?7
station _ w2 Ai/n 5_@1&0&@ Ou? Testrin _2A  (rof2)

Timé 'Concentration: Drift Uncorrected (A)/Corrected (B)
10 minute
Intervals % 02 % C02 ppm CO ppm 502 ppm NOx
: A B | A B A B A B A B
7:5¢ p /| &880 8,80 | A0.3 20,33 |550.0 55555 _ &ao.0 67 7/
21900 |90/ | 20.3 .39 |525.0] 540.69 &40.0 ¢432.25)
3| 200 | 90/ |a0.0 \20,/5 1525.0|549.66 0.0 .36
4] 8.80 | 8.82 | 204 \20.61 |575.0 |414.37 S,
5| 900 19.02 | z0.0 2027 | 500.0|539.06 675.0 Y
G| 245 |47 | /9.8 |20,[3 |425.01958,60 5.0 1¢58, 27
sv8 Allooo |7203 | 20.3 20,69 mp_ﬁymw 700.0 |6¢2.4 S
2l .80 .82 | 20.0 |20.951525.0 |653.4¢ - 225..0 ,20
3la.9018.93 | ©.2 209 |550.0 lc20.99] 725.0148L0D
418.90 | 8.94 | 19.6_ |20, lb \525.0 €05.57 _17225,0 675,80
5189 |8.94 |20.0 20,63 |600.0 |7//.89 2/0.0 656,79
¢l g.90 18,94 | 20.0 12069 |525.0|607.99 1 7225.01¢65.37
MEAN 8.95 209/ | - 695 93 0. 20
Calibration % 0, % C02 ppm “CO ppm SO0, ppm NO,
Zero Reading —0.25 — 0,25 75,0 -5.0
Span Reading £.00 /4. /O 200.0 883.0
Span Gas Value 8,07 /5,00 20/ 5 /3, /
Span Drift Correction
Factor 0.00/86 +0,00/9Y |-0.03/6Y 0.00768
Zero Drift Correction ' :
Factor ~0,02083 [~0.02083 | 4. 25000 ~0. 41667
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B. CALIBRATION AND CORRECTION DATA
Company SwPC | - Date & /787

Station __#2 Ai/n Baghouse Ou Test n _28  (20f2)

Time Concentration: Drift Uncorrected (A)/Corrected (B)
10 minute
Intervals % 02 % CO2 ppm CO ppm 502 ppm NOX
A B A B A B A B A B
7247 B/\8.¢5 |8.66 |20.6 2060 1525.0(583.88 __l¢eo.0l¢sz0
- 208.75 18.20 | 20.5 |20.42 | en0.0l62781 ©80.0\679.07
31850 18.57|20.8 | 20,78 | 600.016Y5.70 ' $5$£.0\¢53,5/
Y18.0518.95 1205 {a0.47 | 60n.0l¢¢3.06 5.0 |¢%2.97|
519.00 | 9.4 |2c3 |20.2¢ 1550.0 620,45 <N.0 :
(18795 @9/ | 203 2025 | 550.0 03967 55,0
sorve € 11860 |g. 29 | 20.9 |20.841525,0 fﬁlg 60,0 \4.5.07
218.6018.82 |z0.5 20,43 1575,0 49439| &60.0 1655, Y4
) 218,50 1879 | 20.9 (20,82 | 7000 877,68 450.0 . 96
w Y1%.3018.56 | 2.3 |22 |225,0|/00100 £35,Q ¢ 29. 50
Slevoleec? | 20.9 20,20 1725,0 | 750.00 650.0.1633.87|
6 le.v0|8.72 | 20.8 (20,69 |675.0(894.27 635. 01€48.34
Calibration % 0, % CO2 ppm CO ppm 502 ppm NOx
Zero Reading 0"‘20 0.00 75,0 0.0
Span Reading 7275 | /5.08 | r75.0 823.0
Span Gas Value 8.07 /5. OO' 2075 /3.0
Span Drift Correction ' Y _ :
Factor —0.00537 | 0. 000¢Y (~0.04178 0. 0007/
Zero Drift Correction : N _
Factor 0. 01667 | ©.00000 | ¢, 25000 S.0Co)|
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B. CALIBRATION AND CORRECTION DATA
Company  SwPc Date /0 /87

Station __ A2 Kify Bughouse Qul  Test Rm _3 A C s0/2)

Concentration: Drift Uncorrected (A)/Corrected (B)

Time
10 minute
Intervals % O2 L C02 ppm CO ppm 502 ppm N0x
A B A B A B A B A B

| /2:27 ¢/ | 8250 |£.53 | 2,3 |2.30 |825.0183492

: 8.90 |\&.47 | 21 2040 |725,.0292.57
B.25 18.37 | 2.0 | 2L0/ | 705.01254.52
B.25 18.92 |23 |as3l |750.0 [788.6Y
g.25 |5.47 .3 |23 726.01721,97
8.30 |2.57 | 209 |20.5] |600.0 |642,74

>
LX)
™
e ol b D b

£.30 |8.62. | 20,5 |28.52 1600.0 |¢49.92 &é90.0 679,84
8.20 |67 | 20.6 12062 16500 |/4.71 705.0 Fﬁ%
8.00 |£2.40 ‘2.0 |2.02 |900.0 |8E.97 ‘ ¢55.0 72,38
8.20 |8.66 | 20.9 20922 |850.0 |967.42 £90.0 675,18
7,80 |8.28 | ALY |2.42 | 9%0.0 \#03,02 ©95,0 A
7.80 18.3% | g/t 2,13 1925, 0lwes.69 95,0 1648, 1
MEAN 898 2/,0/ 833.9 664,62
Calibration % 02 % C02 ppm CO ppm SO2 ppm NOX
Zero Reading 2.00 -—O.70 C 50.0 | 70
Span Reading 2,50 74.95 2005 £35,0
Span Gas Value 8,07 /5,00 2005 8/3./
Span Drift Correction _
Factor —0.00587|0.00028 |~ 0.02068 o.002Y
Zero Drift Correction ' :
Factor D. 00000 0. 00833 | 4 76667 0,083335 |
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_ B. CALIBRATION AND CORRECTION DATA
Company Sy/PC Date /87

Station __sa Kisn Gaghouse Oul  Test Rn _ 34 (ro072)

Concentration: Orift Uncorrected (A)/Corrected (B)

Time
10 minute
A B A B A B A B A B

2:27 A11830 €32 2.0 |2.03 |8235,0 83473
£2.30 18,37 124/ [RL20 5.0 898,13
2.50 |8.63 |20.4 206t | 725.0 |258,12
g.25 |8.42 | 2,0 (2,22 1825.0878.66
8.40 |8.62 |20.9 |2/,/9 |&850.0\924/9
8.25 |8.52 | 0.9 & 1 850,0(92¢,77
2:22 p/l8.20 \e.51 \ans (252 |950.0 |/066,/0

AAREAICR

__2!8.00 .35 | 2.3 12,79 |500.0 w2s.64
3lg.20 8.6/ | 20.9 |22 % |\ 800,09423.72
\ 418.00 |@.45 | &4 (24,71 |925.0 1908.0/
58,0 |80 | 20.¥ 2005 | 200.0 182978
. | 80 18.¢5 | 30.5 | 2,22 |roa0.0 | L2451
MEAN - 850  lasaz 929,46
Calibration % 0, % Co, ppm €O ppm S0, ppm NO,
Zero Reading 0. 00 0.00 25,0 0
Span Reading 2,50 /9{«75 775.0 £23.0
Span Gas Value 8.07 /5,00 20/, S 8/3,/
Span Drift Correction
Factor 0. 06589 [~0. 00306 |—0,02/30 O.0007/
Zero Drift Correction -
Factor 0. 0000 | ©.000 | 2,08333 9.08333
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C. .ZERQO AND SPAN DRIFT PERCENT CALCULATIONS

Station A/ Oul#2

0> €Oy co S0s NO,
Run /A (%) | (%) (ppm) (ppm) (ppm)
Initial Span 8.07 /75,00 20/. 5 8/3./
Measured Span 275 |/5.90 /25,0 8/¢./
Zero Drift 0.00 0.00 ~75,0 7.0
Final, Actual Span | 275 | s5.90 | 200.0. 8/3./
Percent Drift 40 ¢.0 1. 9.7 0.0
Station #i/y Out#z| 0, | 0y co :505 - N0y
Run ,z (%) (%) (ppm) (ppm) (ppm)
Initial Span &£07 | 75,00 | 20/.5 /3.7
Measured Span 7. 80 /3.9 | 275.0 838.0
Zero Drift 0.00 .00 | 75,0. 7.0
Final, Actual Span 780 (/3.9 | 200.0 828.0:
Percent Drift _3,3 -20 |-o0.7 3,/
Station Ki/n Qutez| 0y o, | co S0p NOy
Run , ¢ (%) (%) (ppm) (ppm) (ppm)
Initial Span .07 |/i5,00 20/. 5 B/3.)
Measured Span g£.07 | /Ho0 | /80.0 &70.0
Zero Drift O 00 O.00 /5.0 8,0
Final, Actual Span 807 | 7400 | 745.0 830.0
Percent Drift 0.0 |-6.7 |—r8./ ae '
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C. ZERO AND SPAN DRIFT PERCENT CALCULATIONS

Station #R Ailn Oul

07 c0, co 50, NO,
Run o A (%) (%) (ppm) (ppm) (ppm)
Initial Span 8.07 | /5,00 | aor.s 8/3./
Measured Span 8.00 #4900 | 200.0 883.0
Zero Drift Lr.25 | 0.25 75,0 -5,0
Final, Actual Span 8.285 | 7465 | 125.0 888.0
. Percent Drift 2.2 |-2 3 379 E F 2
Station #2 KilnOul | 07 i) co S0z - _NOy
Run 24 (%) (%) (ppm) | (ppm) (ppm)
Initial Span 807 | 75800\ =zo/rs 8/3.,
Measured Span 2,75 | rss,08 | 775.0 8H2.0
Zerg_ Drift .20 0.00 75.0 0,0
Final, Actual Span 7.55 | /5,08 | 700.0 822,0
Percent Drift 6.4 0.5 |=50.9 7/
Station #2 &nOuf| 02 €0y co S0p NOy
Run 3 (%) (%) (ppm) | (ppm) (ppm)
Initial Span 8.07 | /5,00 | 20,6 8/3,/
Measured Span 7,50 | 7495 | 20/ 5 835,0
Zero Drift o.00 |-0,70 5‘0,0' /.0
Final, Actual Span 7.50 | /5,05 | /57. & 83v.0
Percent Drift —7. ] 0.3 -29.8 2.6
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C. ZERO AND SPAN DRIFT PERCENT CALCULATIONS

station #2 A/ Qut| o, €0, co S0, NO
Run 38 (%) (%) (ppm) (ppm) (ppm)
Initial Span 8.07 | 75,00 | zo/tS 8/3./
Measured Span 7280 x5 | 775.0 £X3,0
Zero Drift 0.00 | 0,00 25,0 /:0
Final, Actual Span 2,50 /445 | /50.0 822,00
Percent Drift : : o

Station 02 €02 . CO -502 - . NOy
Run (%) (%) (ppm) (ppm) (ppm)
Initial Span

Measured'Span

Zero Drift

Final, Actual Span

Percent Drift

Station 02 €Oz co S07 NOx
Run (%) (%) (ppm) (ppm) (ppm)
Initial Span

Measured Span

Zero Drift

Final, Actual Span

Percent Drift
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Pape & Steiner Environmental Services

I

Date

W
-

(3]
-

-~
.

w
.

10.

11,

12.

SAMPLE HANDLING/LOG-IN

«’3’/3/ ~<//i/%9

Test Location _SLJ)PC. -~ AL,

Sample Type | | VO1ume _ | . Cpmments
10264 F o RS Wepwun
10285 Bl foe M T e
10266 3%44?& oo
10267 b ME -

10268 AT

10269 g _

10270 —@&L@% 00

10271 [N S

10272 —M;tﬁ sfm,‘:é 5 s

10273 Vo Bl > gpp W . w wow

10274 Bel Bl [

Meth Sample Test

10275 }%e‘t% Sample Test;

CHAIN OF CUSTODY

page /djﬁ“
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Pape & Steiner Environmental Services

——
SAM.PLE HANDLING/LOG-IN |
Date _3;/5}* 4///8? Test Location S Pe ;#2_/4:4,
Sample Type -V‘o'lume '_ Comments

1. 10276 An%:é%n“ o 8s” _ysu_ Swee. Ya. wnr
, 10211 B oy

10278 Bpe )

. 10278 —%%!— 200

. 1028-6_%7:;@:1{?451 -

n e —— -

. 10281 Wi"»# 34

. 10168%%. S - sl Sttt
8. 10282% Sample Test. &2 | L\DO.QQ( g -~ -

. ()
g, 10283 Mﬁg%% $92. Yo Swee. Y. oAl

o 10284 M ME ¢ -

n. 10285 &4 AFa -

2. 10288%%%%( 114

CHAIN OF CUSTODY |

J



Pape & Steiner Environmental Services

I

SAMPLE HANDLING/LOG-IN

Date 3//3/ = "f/'/ﬁ’r? ‘ ~Test Location SWEPC.  — o D

Samp]e Type Volume _ © Comments

ME_ 2

10287 %Sample Test ' -

ey BHOD o
) 10283 Meth Sampne'%* S32 V2 BwPe_ Yo whL

. 10289 Hemwr, o
. 10200 HI5 -
» __10291 b /sb:
10092 BlEL
10293 SEsaa
10294 2Lk
10295 /ML@A.#“&ZTZ .
o 10296 et e 2 :
1. _1_0_297 -“TﬂéSample 2 o« “ e
10288 8H EWE o

CHAIN OF CUSTODY

(o = R Lk
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& Steiner Environmental Services

{

SAMPLE HANDLING/LOG-IN

Test Location k) P<C -

pate __2/3/- “’,/’ 187

Volume

Sample Type Comments
. 10308 Ay 21 ?z )
0309y s,y
110310 3% gﬁu e -
10311 $4 e 3 _
5-_1_9§12 %?ﬁ,’%ﬁh Q00
. 10313 & pmrs .
| . 10314 _5153 iy
8.
9.
10.
11.
12.
CHAIN OF CUSTODY_
@ Page S ¢
77
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ANALYTICAL REPORT

SAMPLE TYPE ___ “front Haﬂ(/) Lash, DATE
SAMPLE COMPONENT Aoetiva ANALYST

REQUESTED BY SeIpe. Kl fa
ANALYTICAL METHOD O i vaadeic.

*;{/Z/ 77

>

. Analytical Result
Sample ID |Test | Sample | Sample Titer mls
No. No. |Volume | Aliquot or (total sample) oy,

" iy (Absorbance) | Uncorrected |Blank corrected
-~

1| 94 0.00807 | O.0078/
e

A /20 0.007/% 0,006/H
/

3 | 770 0.00933 | 0.00792

&‘ ] 00 0.000%¥3

]
) ik
[
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Pape & Steiner Environmental Services

ANALYTICAL REPORT

SAMPLE TYPE ___hltmnbl, 0Z,bia dotsn . DATE s{/,zlao
SAMPLE COMPONENT 10D ey F S ANALYST '29;9
REQUESTED BY Sepe = kb2
ANALYTICAL METHOD
' . Analytical Result
Sample ID |Test | Sample | Sample Titer mls
No. No. |Volume | Aliquot or (total sample) pua)
St # " (Absorbance) | Uncorrected |Blank corrected
Jo-88y | |/ 0.003s3 | 0.0038C
10-99< | 2 0. 002.5% C)it)c>=LS”?
- 992 3 0. 0033¢ O, 00338
l 0, 00Ol
/0-Y72. |Be
&
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ANALYTICAL REPORT

SAWPLE TYPE ___ Condonaildl D2 tiodedes  DATE 4,,//‘?’/?‘7
SAMPLE COMPONENT 0%, T.Pn + Amf ANALYST 2
REQUESTED BY SUOPE - kil 4
ANALYTICAL METHOD Crrndionsdac
. Analytical Result
Sample ID |Test |Sample | Sample Titer mls
No. No. |Volume | Aliquot or (total sample) e
(Absorbance) | Uncorrected |Blank corrected
E 4 sk )
) |laeoo | /00 0.0071 0.02330 7
& |50 | s00 0.0330¢4 | 0.0496¢
3 |00 | 100 0. 018595 | 0. 0&6%y
At 00 | s 0.002%] | 0.0003(
|z | soo | 200 0.0ose
. [~
. 000 w8950 = 2 (s AA- 229
(~ R0 =~ B 70w~ 1 .vu,,,)A 53 "
T .O/9L ¢

'-—773-;_’# L= 2370
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Pape & Steiner Environmental Services
]
. ]
ANALYTICAL REPORT
SAMPLE TYPE Yo s DATE e///ﬁ/ il
SAMPLE COMPONENT H 0, ANALYST Qp
REQUESTED BY S0 pP0 - Ktz
ANALYTICAL METHOD —_ Ba OF, Kbatiee~,
X Analytical Result A3y
Sample ID |Test |Sample | Sample Titer mls s Kats
No. No. |Volume { Aliquot ©oor (total sample).
o ! o (Absorbance) | Uncorrected |Blank corrected
1 3y | o L2.02 - _ 3.6 ( 9.5
L |37% | /9 l6/ - | a%.70
o 7344-uv-},-
&L | Joo /0 0.04¢ 0. 19
( :
Hrdladplogatin. |
S . 0 (o :
s.omlsis|/ | SO s 5000)| 5 00a574
'/éa.e& 5.0 SSov - 5. 06%
{ 2
- _ -5
A-54




Pape & Steiner Environmental Services

I

ANALYTICAL REPORT

SAMPLE TYPE ___ Zrzaf DATE e{/é%’v

SAMPLE COMPONENT N O + oy - ANALYST Q2

REQUESTED BY KVS). B A R 4

ANALYTICAL METHOD Coraoynadric

‘Sample ID |Test [Sample | Sample Titer mls Analytical Result

No. No. |Volume | Aliquot or (total samp1e¥?w~L,
» el | (Absorbance) | Uncorrected |Blank corrected
|| ys 0.00%9¢7 | ©.0009
2| g2 O.00ssL | 0.00332
3 | sy 0.0049¢ | 0.00/83
Be | Joo 0. 0037
y/4
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Pape & Steiner Environmental Services

I

ANALYTICAL REPORT

SAMPLE TYPE __ Dtemll, RBbolot. . DATE %/g/f7
NP

SAMPLE COMPONENT Thimble. : ANALYST
REQUESTED BY SLO - Bl B
ANALYTICAL METHOD Crravimdric
' . Analytical Result
Sample ID |Test | Sample | Sample Titer mls :
No. No. |Volume | Aliquot or (total sample) opme-
Ty & - (Absorbance) | Uncorrected |Blank corrected
- ) 0.05%90 | 0.0569
0.0526¢ | 0.05267
T 2
= 0.0<79p 0. 0599/
/A -
= 0.0000/
yora
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ANALYTICAL REPORT

SAMPLE TYPE Front Hall  tas L(Hce) DATE t//s’/ 22
SAMPLE COMPONENT DL Wadz. ANALYST 2),?
REQUESTED BY SwWpe.~ a2,
ANALYTICAL METHOD Covanimede
‘ . Analytical Result
Sample ID |[Test | Sample | Sample Titer mls
No. No. |Volume | Aliquot or (total sample) o
(Absorbance) | Uncorrected |Blank corrected
/| 99 0.0083% | 0.004R¥
- iy . 0.00757 | 0.00203
3 | /%0 0.01147 | 0.0056/
pe | 100 0. 00H4T?
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Pape & Steiner Environmental Services

ANALYTICAL REPORT

SAMPLE TYPE __ “hlmlibs Pocdisuld. (Hep)  paTE Yo/

SAMPLE COMPONENT 20D nibya T oo ANALYST ﬂ%
REQUESTED BY F2 2P0 — Kl 2,
ANALYTICAL METHOD — . Cozmoinidvic.
. Analytical Result

Sample ID |Test | Sample { Sample Titer mis

No. No. |Volume | 'Aliquot or - (total sample) 9o

Dyt | ' (Absorbance) | Uncorrected |Blank corrected

Jo-97. | ) 0.004sY | 0.004ss™
J0- 990 | 2 0.00177 | O.0017%

' 0.0026 | 0.0026P
10- 9 |

0.0000 |

/0 -7 | B4
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Pape & Steiner Emv 1ronmcntal Services

ISOKINETIC CALCULATIONS

Standard temperature, S 60 (XEQ 60 or 68); 29.92 inches Hg
Test _/~ M5B Date 3/3//87 Location #2 Kiln 5:24/70&’56 duf/ef

T __ 9404 N, (59670 0, __8.87 Stack 1D " /60

T, 03,42 ¥ 0.9783 (0, /(773 Stack Area Ft? _/39.¢3
Ny 0.5¥45 P, _R6.78 Static =0.38  Test Time /92

OH __ /55 vn (02.8  C, 08¢ Ng 2.33/7

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

(R-17) | ' A E
- , - (s, + 460 p
' =t 2 TT3E) L s34 /7¢0
| | ‘ "m std ( 35,92 )(E)Vm T 460 8%, /7%
2. Stack gas moisture condensed at standard cond1t1ons (scf) |
' 2R -18) ) '
v s R-04) . L oa -5 | =
m,std T w std Vw,std 8.9148 x 10 (St + 460)(V]c) ﬂ_?773

3. Stack gas proportion of water:vapor, by vo1ume

(R-19) ' N -

oy * v -

_ w,std m,std
4, Stack gas dry molecular we1ght (1b/1b mole)

(R-21 )'. | " MWy = 0.44(4C0,) + 0.32(20,) + 0.28(%N, + zc0) = 34 551
5, Stack gas molecular weight (1b/1b mo1e)

(R-22) ' ’ a = = o
| Mg = g1 - B) +18(B,) 3206
6. Pressure stack, in. Hg :

(R-23) | o e afstatic) . 6.9

' S b 13.6

7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) T + 460 '
= 5 =
v, = 85.49(cp)(,IAP)‘_“g P 39. 9/

8. Stack gas volume at standard conditions (dscfm)

(herws 82 ( v (St i 460)( s ) /73/93. 25
ACFM; R-25 Q= 60(1 -B_ )VA - _ .
33v358 39 s T PwllsTs \T T80 \29. 92
9, Test percent isokinetic 9142.88(T_ + 460)(V +V ) .
(R-02) | T s;+ 460) 9 wﬁd(o )g’Std 7795
o t ss'n
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_Pape & Steiner Emvironmental Services

|

I1SOKINETIC CALCULATIONS

Standard temperature, S, _é_Q (XEQ 60 or 68); 29.92 inches Hg
Test / = A/ﬁj_ Date 5/3//87 Location #a? A’/bz 30:7/;0055 daf
8433 VvV _/[#5.60 0 2.87 Stack ID " 760

T “/1. 08 ¥ _Lool8 co, /79. 73 Stack Area Ftl._ /3263
\W 0.56/3 Py _ R6:72 Static —g.24 Test Time /92

OMH /.8 v1 L4582 C, _0.8¢ Ny __ . ©0.3086
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) | | L, O
: S, + 460 P .
. 2 (Pp*13.8) .
| . Vi, std (_2"'9.92")(5)‘% T+ 460 25,0837
2. Stack gas moisture condensed .at standard conditions (scf) - B
gR -18) : ) : o '
v ; R-04) o -5 - L7370
m,std * Yw,std Vy std = 8-9148 x TOT(S, + 460) (V) = .73
3, Stack gas-propdrtidn of water vapor, by volume
- (R-19) V.o :
. B = W Std = 0005.//
Wy TV
_ : _ w,std  'm, std
4, Stack gas dry molecular we1ght (1b/1b mole)
(R-21) My = 0.44(3C0,) + 0. 32(%0 ) + 0.28(2N, + 400) = BLSY
5. Stack gas molecular weight (1b/1b mo]e) _
(R-22) M = (1 - B ) +18(8,,) = 30.85
6. Pressure stack, in. Hg ' :
P
(R-23) _ - static] . Lo
- Ps =Py *\TT3E .67

7. Stack gas velocity, at stack conditions (ft/sec)
_ _ ———
(R-24) T, + 460

- 7/
| ‘_ Vg = 85.49(C) YA )avg -—(——yp T 7 %’_
8. Stack gas volume at standard conditions (dscfm) _
gk-zs) ) S ( - ) (st + 460)( P ) s 5/‘/ 5
ACFM; R-25 . q_ =601 -B_)VA 5 . .
397 299.8/ s w’'s's Ts + 460 /\29,92
9. Test percent isokinetic 9142.88(Ts + 460)(Vw std ¥ Vi std) = 99 86
) %I = i k) t] B .
(R-02) . _ 2
A - (St + 46.0) 6 Vsps(Dn)
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Pape & Steiner Environmental Services

I

ISOKINETIC CALCULATIONS

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

Test /— AL Date 34’34@2 Location - &2 //n 5{?/90:156

T _ 92 N, /53,995 0, 2. .87 Stack ID " /60
T, 39867 ¥ _Lo08 O, _ /2.93 Stack Area Ft2 /39,43
&P _0.53/7 Py _26.72  Static—g.38 Test Time /72

1. Volume of dry gas sampled at standard condjtions (dscf)
(R-17) - s, + 460 P, + ]%”6 . | -
Vst “\Tzmer /(B T +460) ° / _8'”3
2. Stack gas meisture condensed at standard conditions (scf)
gR-18) . y o : s7
v +V ; R-04 = - = - P2
m,std © Tw,std” Vo stq = 89748 x 107°(s, + 460)(V, ) @ |

3. Stack gas proportion of water vapor, by volume -

R-19 v . |
( ) B = - W, Std = 0¢ 05//
wo oy ¥V '
w,std m,std
4, Stack gas dry mo]ecu1ar we1ght (1b/1b mole) . -
(R-21) M, = 0.44(%C0,) + 0.32(20,) + 0.28(¥N, + %C0) = B45¥

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

(R-22) S MW = Ma (1 - B ) +18(B, ) = 30.85
6. Pressure stack, in. Hg
P ...
(R=-23) _ static) . . .G
| Ps = Pp "\ 13.5 7e.67

7. Stack gas veloc1ty, at stack conditions (ft/sec)

(R-24) | [T, + 460
Vg = . 85.49(C ,)(,[_)avg —PTW')‘ 37.00

8. Stack-gas volume at standard conditions (dscfm)

gR-ZG) ) ( _ ). (St + 460)( 5 ) - ' /; _
ACFM; R-25 Q. =1060(1 - B _)V.A = JOT75/6./8
5 wo’ s's \T_ + 460 /\29.92 .
326 755.97 | s .
- 9. Test percent isokinetic %I-= 914_2.88(TS + 460)(vw,std'+ vm,std) - 9906
- (R-02) 2
| (S, +460) 8 VP (D)
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Pape & Steiner Emv ironmental Services

ISOKINETIC CALCULATIONS

I

Standard temperature, S 6O (XEQ 60 or 68); 29 92 inches Hg

R Test _ 2 - /5/8 Date /87 Location _ #2 Kiln &gﬁﬂg Oal |

T _ 240V, _fo.8e] 0, 886  Stack ID " /60

' T S02.92 ?5- 0.9983 (0, R0.53 Stack Area Fil /39.463
F 05782 P, _26.5/ Static —&. 3% Test Time /92
&R __ 158 v] 55 . € 0,39’ Ng 0.32/7

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

(R-17) o : M\ _
: S, + 460 p :
- | B T v 7136) . s33.0858
| - Vm,std ( 29.92 )(E)Vm T ¥ 460) 8
2. Stack gés moisture condensed at standard conditions (scf)
%R-'IB) " | ; :
v v ; R-04 - S5, - S5.354X
m,std w,std Vw,std_ 8.91_48_ X 10 (St + 460)_(v1c) 3 |
3. Stack gas propdrtion of water vapor, by volume
(R-19) o S ' .
| B = w,std - o. 0387
_ _ . W0y TV (
o . ' w,std m, std
4. Stack gas dry molecular we1ght (1b/1b mole) o |
(R-21) | - 0.44(2C0,) + 0. 32(%02) + 0. 28(%N v 300) = BLGF
5. Stack gas molecular weight (1b/1b mole) |
(R-22) _ ) | . 3L/
Mug = MW, (1 - B ) + 18(8,,)
6. Pressure stack, in. Hg .
P s
(R-23) - p. +|Static) .
; o P =Py *\ 135 526,5‘8_

7. Stack gas velocity, at stack conditions (ft/ sec)
. fr—— .
(R-24) T + 460
VS = 85. 49((: )(J )avg P_(—ﬁw_)- Q0. Y/

8. Stack gas volume at standard conditions (dscfm)

(R-26) | S, * 460\ Pg -
(A_CFM; R-25) Qs = 60(1 - Bwo)VSAS 777460 \39. %2 = I72556. 28
33850/. 335 : - 5
: 9. Test percent isokinetic 9142.88(Ts + 460)(Vw std ¥ Vn std) - PI¢S
— ) i 91 = 2 L )
(R-02) . 2 :
| (s, +460) 8 VP (D)
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Pape & Steiner Environmental Services

I

ISOKINETIC CALCULATIONS
Standard temperature, S, &0 (XEQ 60 or 68); 29.92 inches Hg

Test R~ /l//_V3Jr ‘Date #/7/87 - location __ #2 Yo gﬂj’émx;ﬁef _

Tm 78,58 Vm /42,602 02 - 8.86 Stack 1D 5 /60 _
T, _#a722 v Lou8 (0 20.53 Stack frea Ft /39. 63
& _p, 5296 P, 265/  Static—Q.39  Test Time 42
M _ £2le V902 C, 08¢ Ny 2. 3086
1. Volume of dfy gas sampled at standard conditions (dscf)
- (R-17) . _ . AH
- : S, + 460 P, + 73=
. ) I I b V356) . /8.0
S m,std ( 79.92 )(E)Vm T 460 / 77
2. Stack gas moisture condensed at-standard conditions (scf) ' |
| §R-185 - \
v +V ; R-04 - ¢ -5 = SRR
‘m,std " Vw,std Vy,std = 8-9148 x 107(s, + 460)(V, ) = &- ¥
‘3. Stack gas proportion of water vapof,'by vqume‘ _
R-19 | - v o
( ) . B ‘= . W,Std = 0.0522
w 5 - : :
: _ : - w,std m,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) - MWy = 0.44(3C0,) + 0.32(20,) + 0.28(2, + %C0) = H6F
5. Stack gas molecular weight (1b/1b mole)
(R-22) - -
o MW = M (1 - B ) + 18(B, ) = 30.93
6. Pressure stack, in. Hg _ o
P e - |
(R-23) _ static| _ L ,
Pe = Py 136 = F¢ ¥8
7. Stack gas velocity, at stack conditions (ft/sec)
—_—
(R-24) T+ 460
- . s - 0.0
_ Vg 85.49(Cp)(JAP)a_vg EACN] #

8. Stack gas volume at standard conditions (dscfm)

éR.-zs) ) ; 0 W (st + 460)( P ) e 755_-0 /2
ACFM; R-25 Q_ = 60 -B VA 5 = P
335 avy, 2y s _ .wo_ s's Ts + 460 \29.92

. 9. Test percent isokinetic . - 9142.88(Ts + 460)(Vw,'std + Vm,sfd) - 99,02
E (R-02)

2
(s, +460) 8 VP (D))
A-63 |
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Pape & Steiner Emvironmental Services

ISOKINETIC CALCULATIONS

Standard temperature, S¢ &0 (XEQ 60 or 68); 29. 92 inches Hg
Test _R— AHCL Date /B2 Location _ %R Kiln gd?ﬁotdf 0(/7"

T B2.7¥4 V. _LZZ_Z& 0, &.86 Stack 1D " e

Ts #0733 25 L0008 002 S0.53 Stack Area Ft? /39.43
Y o. 5402 Py _26:5/  Static —~0.2 Test Time /92

MW _ 233 V493 C,_ 0.8¥ Ng Q. 377
1. Volume of dry gas Sarnp'led at standard condit_ions (dscf)
(R-17) | | R '
. S, + 460 P
- _ =t ____ bT35) . smé. 67
' Vo, std ( 29.92 )(a)v T 460 76
2. Stack gas moisture condensed at standard cond1t1ons (scf) |
gR -18) ) : ' ' '
- Av +V 3 R-O4 s o -5 ‘ = &/
m,std * Vw,std vw ctd 8.9148 x 107°(s, + 460) (V) é,? ' /4

3. Stack gas pr'opor'twn of water vapor, b_y vo]ume

(R-19) - ' - Vi, std a | .0.05.'/8
: wo

v

_ W, std * vm,std
4, Stack gas dry molecular weight (1b/1b mole)

(R21) oy = 0.44(%C0,) + 0:32(30,) + 0.28(2M, + %C0) = 3rL6S
-8, Stack Qas mo1eeu1ar weight (1b/12b mb]e) | | _

(R-22) CMag =M (1 -8 ) 18('Bwo) = 30.73
6. Pressure stack, in. Hg ' |

(R-23) ' .Ps =P, +(:§%%%%E) = .98

7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) T + 460

.83
Vg = 85.49(C, )(J AP),yq _P‘(ﬁw—)' 39 ;
8. Stack gas volume at standard cond_1t1_ons (dscfm)
(hcrts R-25) gy = 600 - B) (St i 460)( k ) ' Je8 %720
ACFM; R-25 : Q. =60(1 -B VA = ”
S wo/ ss \T_ + 460 \29,92 :
233 ¢39. 85 o | s
-9, Test percent isokinetic 19142.88(T, + 460)(V + Vrrl std) = FE.85
2l = . _
(R-02) - - (s, + 460) © VSPS(Dn)
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ISOKINETIC CALCULATIONS

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

Test 5-—/75(6 Date ¥/ /87 - ~ Location #1&2@ éﬁﬂégﬁ € QZ _

T, 2263 V, {52 367 0, B.47 Stack ID /60
T, #0263 ¥ 09983 0, 2/ Stack Area Ft¢ /37.63
\NAP 0. 5336 P R6.46- Static - .29 Test Time /7R

MW __ 1.5/ v] ps8 ¢ __o8% N @.32/7

(o

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

(R-17) - _ ' ' . ' s DH\
- S, + 460 p
‘ ' =1t b ¥ 13.6 - , 200
_ - ' Vm,std ( 29,92 )(E)Vm T -+ 460 N /30 /_0 o
2. Stack gas moisture condensed at standard conditions (scf) -
ER -18) . S i : | : o
V 7 R 0 - - = 4 68
m, std Vu,std vw’std 8.9148 x 107°(s, + 469)(v1c) 5.368/
3. 'Stack gas proportioh of'watef vapor, by volume : _
=1 . v o
' . I
_ w,std m,std
4. Stack gas dry molecular we1ght (1b/1b mo]e) _
(R-21) My = 0. 44(300,) + 0.32(20,) + 0. 28(%N + 200) = 3/ 7R
5. Stack gas mo]ecu]ar we1ght (1b/1b mo]e) _ )
(R-22) =M < B) +18(B,) = 34/8
6. Presshre stack, in. Hg  '
P R :
(R-23) ‘ - static) _ ,
o Ps =Py "\ 7306 Re-73

7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) T + 460

. . 3732
Y 85.43(0,) AP AR
8. Stack gas volume at standard conditions (dscfm) |
(Ao r-25) ( ) (S" i 460)( s ) 679897
ACFM; R-25 Q_=60(1 -B_)VA =/ , 78
s wo'!'s s \T_ + 460 \29.92
BRT 390 ¥4 : s,
9. Test percent isokinetic 9142.88(TS + 460)(Vw std ¥ Vn std) = 0. /6
) . %I = ] 3 ”»
(R-02) _ . _ : 2 :
| (s, '+ 460) © v P (D))
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ISOKIN'-‘TIC CALCULATIONS |

mu

Standard temperature, S, Lo (XEQ 60 or 68); 29. 92 inches HQ S :
Test _g — WK, Date_ 4///B7 _ Location __#H2 Kilh &zémsca”f

T _98.4 \, £sa.572 0, __8.49. Stack ID " __ /60
T 596,88 ?5 /. 00/8 co2 2/.04 Stack Area Ft° _/37.63

\JEF 0.5752 Py ;?4.% Stat1c——o,:2 ‘Test Time /92
-1, Vo]ume of dry gas sampled at standard cond1t1ons (dscf) ' o
_ S, + 460 P : _
s = ' T13.8) . s2¢.5¢23
- : Vm,std ( 79.92 )(E)Vm Ta0) * /07"
'2. Stack gas mo1sture condensed at standard cond1t1ons (scf)
(R~ 18) ' o : - : .
(Vo,std * VYw,stad R° 04) v, td - 8.9148 x 107°(5,+ 460)(V, ) = ZRR70

3, Stack gas proportion of water_vapor, by volume .

- (R-19 ' v | o o
( ) o B, = w,std - 67-695;9Q7 :
_ : w,std m,std
4. Stack gas dry molecular we1ght (1b/1b mole) h _ _
(R2) =0 4(%00,) + 0. 32(20,) + 0.28(3M, + %co) 347R
5. Stack gas molecular weight (1b/1b mo]e)
__(R -22) MU, = MU (1 - B ) + 13(3 )= 3O 78
6. Pressure stack, in. Hg « .
P .
(rR-23) - _Static) _ LY
- . opg=ry ) - 8673

7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) : T, + 460
Vs = 85, 49(C )(J )avg _(—_TP i

8. Stack gas volume at standard conditions (dscfm)

#3.07

§R-26) . ( | ) (St + 450)( ’s ) , 339} ¥
ACFM; R-25 ' - Q_ =600 - B VA = 7 ”

‘ WO T_ + 460 /\29. . '
360807 88 ® - *2\'s ? 9_2 o
’ - 9. Test percent isokinetic 9142.88(T, + 460)(V, .4 *+ V) std) = P9/
— . . ) %I = 3 ] )

(R-02) o . _ 2 -
_ _ - (s, +460) © ,vsps(n_n)
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ISOKiNfTIC CALCULATIONS

Standard temperature, S, &0 (XEQ 60 or 68); 29.92 inches Hg -

Test _3 - AHCL Date “//87  Location #2 A/n ?ﬁaﬁj (kf

T 95,73 V, _£38.53¢ 0, 8.7 stack 1D "
T wi75 /.ooos €0, 2//¥ Stack Area Ft? /39,63
\ﬁ_P— 0.530] P, _26.%6  Static —0.37  Test Time /92
AW _ 1.8¥ v] c /3951 o _ 0.8¥% Ny 0.306/
1. Volume of dr-y- gas sampled at standard conditions (dscf)
- (R-17) ' ' AH . '
_ S + 460 P, + = -
B - b _13.6] . RIS
o | Vo, std ( 75.92 )Hﬂvm T+ 460, /7554 7.
2. Stack gas mo1sture condensed at standard cond1t1ons (scf) |
(rR-18) _
Vi,sta * Vu,sta R-04) v - 8.9148 x 107 5(s. +ago)(v, ) = & ¥R/
. w,std Tt 1c :
.3, Stack gas proportion of v)ater 'vapor', by volume
- (R-19) : : ¥ -
. c Bwo' = W, std - = 04053/
Vu,std * Vo, std '
4, - Stack gas dry mo1ecu'lar we1ght (1b/1b mole) | _
(R-21} My = 0.44(%C0,) + 0.32(20,) + 0.28(aN, + 3C0) = EBA.7§Z
5. Stack gas .molecular we1ght (1b/'|b mo'le) | _ .
(R22) gm0 - B) ¢ (s, o) = 3097
6. Pressure stack, in. Hg :
: | AN
- (R-23) ‘ - static}) . - .Y
o | pe = Py ) < 2 3

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

(R-24) ' T, + 460
Vs = 85. 49(C A )avg W)‘ 37.0%

8. Stack gas volume at standard ond1t1ons (dscfm)

(R-26) = - S, + 460\/ P B _
(ACFM; R-25) Qg = 60(1 - B WA (Tt n 460)(,9592) = JSNW05.95
_ 397087 89 S _ $ o '
9, Test percent isokinetic ©9142.88(T_ + 460)(V +V ) .
(7-02) 41 = s W, std rg,std 77.‘/7
_ | o (s, +460) 8 VP (D)

t
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EMISSION RATE CALCULATIONS

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

F Factor = 10°[3.64(2H) + 1.53(%cgt:/9557(%5) + 0.14(2N) - 0.46(%02]]

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

< 60 + 460
F Factoreno = F Factorsao (Eﬁfi_ﬁ?ﬁf)

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

gr/sct = 15.432 (—omp 9)
m,std w,std

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

gr/dscf = 15.432 (EQEE—LQL)

vm,std

5. Emission concentration corrected to 12% €O,

' _ 12 -
ceizs COZ - Cmeasured (%COZ measured)

6. Emission Rate 1b/hr from gr/dscf

1b/hr = 0.00857(gr/dscf)(Q,)

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

ppm = -
Mw(Vm,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 )

ppm @ 3% 0 = ppm measured (20.9 = %07 measured

* ) A-68
Standard temperature to be defined



10.

1.

12.

13.

14.

15.

EMISSION RATE CALCULATIONS
(Concluded)

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

- 20.9
\b/mmBtu = F(1.4286 x 107" (20.9 : %02) (gr/dscf)
- 1.3701 x 10-6)(__20.9
1b/mmBtu F(MN)( Sy + 460% )(20.9-%02 (ppm)

Heating value of fuel, mmBtu/bbl

mmBtu/bbl = 349.786 x 10 °(Btu/1b)(SpGr)

Emission Factor, 1b/bbl
1b/bbl = (1b/mmBtu) (mmBtu/bbl)
Brake Specific Emission Rate =.grams per brake horsepower hour
= (1b/MMbtu)(453.592 x 10'6)(Btu/brake horsepower hour)
Maximum Mass.Emission Rate (1b/hr)
= (grams/BHP hr)(maximum BHP)(1 1b/453.592 g)
Kilograms per thousand Barrels of Feed (Kg/Kbbl) |

lb/hr emission (10.8864)
KBPD Feed

—
Standard temperature to be defined
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Pape & Steiner Environmental Services
E——
L —————

LOCATION 5dgﬁoase Outlel — Kiln 2 Hethod 5/8
DATA Test 1 Test 2 Test 3 Average
Vo, std PBLLI7YO (33,0858 /30./000 /32. ¥53%
' Bwo 0.0359 ©.0387 0.03% @ 2.0238/
Qs 173/43.28 (7255628 [6798Y.98 172/06/. 50
o, 8.87 8.86 8.49 2.7¢
€0, . /9.73  _20.5% . _2r¥ = _20.53
F-Factor
LAB DATA
Front Half Wash g ) 073 . 20¢ 2. 00792
Mass Filter g 2. V356 0. 90259 0. 00339
Back Half Catch g D PDAR30 0. 09904 D.0X6%8
Front Half Sulfate, mg HZSO4‘ ‘
Back Half Sulfate, mg H2504
Hy0, Catch mg HyS0, 32,66 28. 70 3 S/
RESULTS S ' [
Filt, Particulate gr/dscf _&2.00/3 2. 000 L OO0/, (1 X2 204=4
gr/dscf @ 12% €0, .00 L.0006  _0.0008 _ 30007
gr/scf 0. 00X .0020 Q.00/3 O opr2
1b/hr £.86 /. 50 LP2  _tLe
1b/MMBtu _
Total Particulate gr/dscf _.029 O, 0068 0.0045 _o. 05/
gr/dscf @ 12% €0, _2.00RY 0. pOY0 0. 0026  _0-0030
or/sef  _p 0038  _p.0068 oo O0.00%F
1b/hr 5:83 70,0 _&.5/ 245
Tb/MMBtu
Total Sulfate gr/dsef
gr/dscf @ 12% CO,
gr/scf
1b/hr
. 1b/MMBtu
1b/MMBtu as Sulfur
20, ppm
ppm, wet
1b/hr
50, ppm 208 1.8 2.2 — 206
ppm, wet .00 L2727 _a /7 /7.78
/e 3,5/ 3,09 3,469 3.93
1b/MMBty '

1b/MMBtu, as Sul fur

EMISSION RATE DATA

Standard Temperature, S, &GO (60°F or 68°F); 29.92 inches Hg
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i Pape & Steiner Environmental Services
EMISSION RATE DATA

- Standard Temperature, S, @)  (60°F or 68°F); 29.92 inches Hg

LocATION ___#R Kiln éyﬁa_uz Stack -~ MM,

DATA Test 1 Test 2 Test 3 Average

Ya,std | [25.0829. _Y8.409¥ (26,533 _[23.35/5
Bwo ‘ o. 05/! 00,0522 20540 D.052%

Qs /755/1.5] 167550.12 (2829242 (23 8/7 68

0, 8.87 8.86 _ 8.9 B.7¢

co, .93 20,53 204 20:53
F-Factor

LAB DATA _ . _ C

Front Half Wash g _L.00708  _O.0033R O.00MB83

Mass Filter g 2. 0569/ o. 05267 _O.0979/ -—
Back Half Catch 9 '

* Front Half Sulfate, mg H,S0,
Back Half Sulfate, mg sto4

HZOZ Catch mg HZSO4
RESULTS _ o
‘Filt, Particulate gr/dscf Q@ 77 0.0073 0. 0073 0.007S
gr/dscf @ 122 C0, _O.Q0¥8  0.0043  _&.004]| _MZZ_
st 0.0075 00069 _0.0069 _0.00% Bad
1b/he 482 £0.98 X LY /A ,Jw”’ 4ef=
1b/MMBtu '-

Total Particulate gr/dscf
gr/dscf @ 12% CO2
gr/scf
1b/hr
1b/MMBtu

Total Sulfate gr/dsct
~ gr/dscf @ 12% C0,
gr/scf

1b/hr

1b/MMBtu

1b/MMBtu as Sulfur

304 ppm
ppm, wet
1b/he

50, ppm
ppm, wet
1b/he
1b/MMBtu

1h/MMBtu, as Sulfur
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Pape & Steiner Environmental Services

EMISSION RATE 'DATA

Standard Temperature, S, &0  (60°F or 68°F); 29.92 inches Hg
LOCATION # 2 Kitn gaj_ﬁau_ie_ﬂgf/cf - HCL
DATA Test 1 Test 2 Test 3 Average
Yo std (28,7035 426, ¢09% NS.36Y. /23,5665
Bwo 0. 05/ 2. 0578 0.053/ 2:050
os (6750616, 168647.20 [¢5/0595 /6708778
0, 2.87 _B.86 2.¥9 8.74
F-Factor
LAB DATA 1 . o
Front Half Wash [ D.oOYAE O.00R08  _0.005¢/
Mass Filter 9 D058 o0,00/78 .00
Back Half Catch 9
Front Half Sulfate, mg H,50,
Back Half Sulfate, mg H,50,
HZOZ Catch mg H25Q4
RESULTS | .
Filt. Particulate or/dsct Don// _Q.a205 _DOOY. _2.0007
gr/dscf @ 12% C0, QD Q0L .  2-C205 D2V L0009
or/scf  Q.00M0 @ p.aw¥E. ool 200058
1b/he 452 o &7 /-4 LRAS

1b/MMBt U

Total Particulate gr/dscf

gr/dscf @ 12% (:02

gr/scf

1b/hr

1b/MMBtu .

Total Sulfate gr/dscf

gr/dscf @ 12% CO,
gr/scf

1b/hr

1b/MMBtu

1b/MMBtuy as Sulfur

30,

ppm
ppm, wet
1b/hr
30, ppm
ppm, wet
1b/hr
1b/MMBtu

" Yb/MMBtu, as Sulfur
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Pape & Steiner Environmental Services TEST // 2,3
——— L \OCATION _ MGl Aaghouse Out
_ CM $0,, NO,, HC, CO EMISSION RATE DATA
Standard Temperature, St &0 (XEQ 60 or 68); 29.92 inghes Hg

ENTER Test 1 Test 2 Test 3 Average
R-22 0, % 8.87 8.86 8.7 8. 7¢
R-26 Q /73/Y3,35 /7255628 /6748498  17/06/. 50
R-15 NO, ppm e 75 65437 64239 ¢ 7. 8%
R-15 502 ppm
R-15 CO ppm G648 ¢e7.68 8 L/.0% 237,63
R=-15 HC ppm
XEQ FF .
XEQ SO, F-FACTOR
RESULTS:

MW = 46 |
Nox 1b/hr _808.28 82/ 38 288. 72 8. /3
NO, ppm @ 3% 0, _Zsv. 8P 772. 86 733.77 753. 8Y
NO, 1b/MMBtu ' :

N0, 1b/BbI

MW = 64.1
0, 1ib/hr |
502 ppm @ 3% 02
S0, 1b/MMBtu

S0, 1b/8b)

MW = 28
€O 1b/hr 50F. /9 5/0. 1Y £53.37 S57,57
CO  ppm @ 3% 0, 788.26 PIR. 65 /270. 80 /083,90  0./88°
CO  1b/MMBtu -
CO 1b/Bbl
MW = 16
HC  1b/hr
HC ppm @ 3% 02
HC  1b/MMBtu
HC  1b/Bbl
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TEST 423

. LOCATION / Z
CM 502, NOx, HC, CO EMISSION RATE DATA

Standard Tempgrature, St &0 (XEQ 60 or 68); 29.92 inches Hg

ENTER , Test 1 Test 2 Test 3 Average
R-22 0, % 287 e.06 _ __ 899 2. 74
R-26 Q L5505 16755042 (7839242 _(73E/7.48
R-15 NH, ppm 2.82 2.97 2.88 2. 89

R-15 S0, ppm
R-15 CO ppm
R-15 HC ppm

XEQ FF
XEQ 502 ' F-FACTOR

RESULTS:

MW = 17 | |
NH, 1b/hr | /33 13Y /38 4325
NH, ppm @ 3% 0, £.20 442 v A3 4,26
NO_ 1b/MMBtu - - -

X
NO, 1b/Bbl

X
- MW = 64.1
' 502- 1b/hr
SO2 ppm @ 3% 0,
S0, 1b/MMBtu
502 1b/8Bb1
MW = 28
c0 1b/hr
CoO ppm @ 3% 0,
CO 1b/MMBtu

CO 1b/Bbl
MW = 16
HC 1b/hr

HC ppm @ 3% 02
HC  1b/MMBtu
HC  1b/Bb1

A-74 -
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& Steiner Environmental Servi
. o= TEST 423

| . LOCATION __£;
CM S0, NO,» HC, CO EMISSION RATE DATA
Standard Temperature, St_Jégl (XEQ 60 or 68); 29.92 inches Hg

ENTER Test 1 Test 2 " Test 3 Average
R-22 0, % 8.87 8.8¢ - 8.49 8.7
R-26 Qg /67 576./8 LB ey¥l20 _A45/05.95 47087 28
R-15 HC1 ~ppm 39,2/ 27269 26.6/ 27,84

R-15 SO, ppm
R-15. CO ppm
R-15 HC ppm

XEQ FF | |
XEQ SO, F-FACTOR

RESULTS:
MW = 36.47
"HC1 1b/hr 3288 B6.66 3,86 3¢.97
HC1 ppm @ 3% 0, _ 59, 3% 56.03 532.8/ 55,73
NOx 1b/MMBtu : :
NO, 1b/Bb1
MW = 64.1
502 1b/hr
S0, ppm e 3% 0,
50, 1b/MMBtu
S0, 1b/Bb]
MW = 28
€O Ib/hr
- CO ppm @ 3% 0,
CO  1b/MMBtu

CO 1b/Bbi
MW = 16
HC 1b/hr

HC 1b/MMBtu
HC  1b/Bbl
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Pape & Steiner Environmental Services

II

" NOZZLE CALIBRATION DATA

B

 DIAMETER (in.)

A 13225 I DATE 212~ SF
B | ' NOZZLE NO. L2

C _3/90 | ~ OPERATOR Q (>~
| /

D 2332232
E__.3230

F

AW.,3Q£2

B A-76




Pape & Steiner Environmental Services

|

DIAMETER (in.)

A 3205
B

C ,32a5"

NOZZLE CALIBRATION DATA

.1—)?- WA

DATE

'NOZZLE NO. /63

OPERATOR ne o’
J

A-77
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Pape & Steiner Environmental Services

|

DIAMETER ('in._)

AVG. 3D EY

DATE _

NOZZLE CALIBRATION DATA

2~ /9-_ K¢
NOZZLE NO. Jy o &
OPERATOR ;2 el
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- Pape & Steiner Environmental Services

I

NOZZLE CALIBRATION DATA

 DIAMETER (in.) |

A 3050 o OATE 9 -/9-8¢
B NOZILE NO. LA TS

e DCE3 | " OPERATOR Qe

D 306 &
E 2080

o

AVG. . 30¢ /

- . A-79
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29483
5983

Pape & Steiner Environmental Services

DRY GAS METER/ORIFICE METER CALIBRATION DATA

.|
Date 01/[9/3 i Dry Gas Meter No. A\YX29Y,
Barometric Pressure, in., Hg S4RD  Sstandard Test Meter No._ (093 79
Meter Box No.__<3/ 0 (009 Operator CARTE R
Standard Test Meter Meter Box
Pres. | Temp. Volume Pres. | Temp. Volume Time ¥ Ko
Alg Tg Vs AH Td; Tdg Vd
("Wg) | (°F) (Ft3)  |("Wg) | (oF) (Ft3)  |(min)
ns | /19.399 108192 953./153 -
-39 1 g7.637 10.5 ljnil90] 929 -459 1 Y6 | 0991) |0.355Y.
N33t A/be 7.7 3R 093
73 194,494 o [04 [XX g)ﬁ @3 57 =39
73 &9.371 %.asr SRR '
25 | /497 67 93] 975, 343
-SAl75 | s20.850 | 15 142192 1953.75) 146 1269980 |0.R319
73 30 . Ri9 jo3 A-593 :
95 | 1. R53 31949 | 2003 . ARM
6l 75 | j44-&n3 [ 2.0 1))7[93| 982,853 | A5 | /. 0063 | 0.333D
25 23. 08D [05: & 23 731 :
Nl W 2Yo7) 191949 ] AY. 433 :
9.0 175 [ jes . g0/ 130 [nygldy | 3 wz3s- | J8 1100497 |O.KRib3]
78 | _20.30% 106D A8 . uf
4.0
Average 0.9983 0.833jf
Std.Dev. c.0072 0-0i4L.
(c. 7 ?c) S.IU"7"70)
AHg
( AH )(Tdi * Tdo : ) ~ (V_SXTdo)(Pbar * 136
V. \P + - + 460 At \Ts AH
vy = _S bar  13.6 2 N\ Pbar + 3
- AH o 0.5
Vg (Ppar * 75 6)(T5 + 450) Taq
. AH
(P bar * T3. 6)(Mm)
where _
' AHS = Standard meter pressure drop Y = Meter box_ correction factor
Tg = Standard meter temperature K, = Orifice meter calibration
Vg = Standard test meter dry gas volume constant o
AH = Meter box orifice meter pressure drop t = Calibration time in minutes
= . - Mn = Molecular weight of air
Idi Mgter box 1n1gt temperature m (28.96 1b/1b-mole)
do = Meter box outlet temperature Pb = Barometric pressure
Vq = Meter box dry gas volume ar '
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Pape &.Steiner Environmental Servu:es

DRY GAS METER/ORIFICE METER CALIBRATION DATA

A-81

A
T — )
Date 3 ~/3-87 Dry Gas Meter No. JG909
Barometric Pressure, in. Hg_ A BT standard Test Meter No. &9399
Meter Box No. ~Y Operator CARTER
Standard Test Meter Meter Box o
Pres. | Temp. Volume Pres. | Temp. Volume Time Y KO
AHg Tg Vs 1 AH Td; Tdg Vd :
("Wg) (°F) (Fe3)  |("Wg) | (oF) | (Ftd)  [(min)
337, 243 37 183] /85,204
R ‘70 314 42l 0.5 |80 Iwal/jeg K |57 | 89986 | O.1A7T
rA-Blls gy a5 | A3.335
"10 S13, IR RIIRX] /by, 935/ '
3| 7o laxg 13 | 1.0 3% spl/39. A |45 | 1o00ag | 8195~
7 45 adS 3 731 AX L3S
93 [ 370, 906 1 gD 1Lt | 33 dey .\
MMR0 |ZH B 73 | 399, bk TS5 |#ylg) w6 1.3 10:797] o786
N3 1L _diaxn K u.g,‘i’ 24399
MY 1394994 AA|H0 | A7, A : a—
Q9390 | =S '27%? 37;3@;7 2.0 %% 35 Ji#.ust 29 10,9990 | .10k
. : 4s5- % 2: (AR
: ] i EYOF ‘ 94 é?%iﬁ'w.lo’l&' _
. L9 TD [-8.0 1724 [39¢€.3 t-l' 3.0 192186 [ AY8,4449 12 | L, ODRX [0 7144
14 NENTED 40.001 &3.419
4.0
- Average /. 0018 0."7/-5'%3
. . . o- 006 .
N Std_.Dev_. b(ow;f) LS
. ' : ’ Alg
( AHg )'(Tdi * Tdy - ) ‘ (V_SXTdo)(Pbar *136 )
V. \P + = =—  + 460 t \Ts AH
v s \ ' bar 13.6 2 ) Pbar * 3%
AH 0 0.5
Y (Pbar (ER 6)(T ¥ 460) : Tdo AH
A\, | _
(Pbar * 13.5)(”11')
where _ |
AHS = Standard meter pressure drop ¥ = Meter box correction factor
Tg = Standard meter temperature - . Ky = Orifice meter calibration
V¢ = 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
:Ir'd1 Meter box inlet tem_perature (28.96 1b/1b-mole)
dg = Meter box outlet temperature Pbar - Barometric pressure
Vq = Meter box dry_gas volume -




Steiner Envi 1 Servi ' ' | -
e ey oAt Serviees DRY GAS METER/ORIFICE METER CALIBRATION DATA
Date -‘/&' /3'7 '" Dry Gas Meter No. /£330
Barometric Pressure. in. Hg.229.92) = Standard Test Meter No. (A7
~ Meter Box No. /R e35C. Operator CARTE
Standard Test Meter . . Meter Box
Pres. | Temp. Volume Pres. | Temp. Volume Time Yy Ko
("Wg) | (°F) (Fe3)  |("Wg) | (oF) (Ft3) | (min)
10 1 938791 (X9 1321 209.4)14 _
—9al6% 1939.9%0 05 93 |79 [383, 10 |53, 10996X 187096k
&Y ) A0 Rﬂ.%_ 31-%1
@R 1958, Jag . 29 |19 1 X8, co3 ' __
-33 &7 193¢ 3al T.0 [9a3|2b[8ta. 528 | 44 10,9981 10.0R93
' 3 ;.5' A3 oS ETN N EEN NN
e OO Q0K T9 1Y 1931, 4 T _ _
297 =45 760 1 GF],TAS .5 19 AlG/0.8¢% 1.3/ 109991 0613
L 7051 20,033 e 05 SO g lp :
T | DG Y Ly A1 G20 44 O .
3937 .17/, 2,297 | 2.0 |Gy |8419.33.3¢] 30| Lo0dY 10.6]S)
LS chQLW :.7?_%;4&3
i ;;I—;l *‘{s. 0 PRI ‘-h‘f%g = =5 ‘
L )687 Bkl ’If 0197 851949, 635 23017, 606T .53}
4137 TEY QLQ.C'.D AN AN 30D
4.0
- | Average /. 00'08 - 0. (g?'?l
: z ' Std.Dev. o.co¢/ =~ ©-Ol
_ - ' 3 0.v%) . (/¢%)
. . ' - AHg
AMg )(Tdi * Tdo ) ' Vs \Tdo\( Pbar * 735
v = Vs (Pbar ¥ 136 7 taey tA\Ts /. Pra 1A3H—3
| Ky = 0.5
AH 0 .
vy (Pbar+—]3.6)(Ts +460) | TdoAH |
: AH
(bbar * 13.6)(Mm)
where _ )
AHS = Standard meter pressure drbp ' . ¥ = Meter box correction factor
Tg = Standard meter temperature o Ko, = Orifice meter calibration
- Vg = Standard test meter dry gas volume .constant '
AH = Meter box orifice meter pressure drop t = Calibration time in minutes
= 3 Mn = Molecular weight of air
¢ Tdq = Meter box inlet temperature | , ' (28.96 1b/1b-mole)
. ‘ Tdo = Meter box outlet temperature Pbar = Barometric pressure
Vq = Meter box dry gas_volume s '
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: o .ad' ision of
SCOtt SpeC|a.lty Gases ‘Scott Environmental Techn::ogy,lnc.
I PLUMSTEADVILLE, PA. 18949 PHONE: (215)'766-8861 TWX: 510-665-9344
SAN BERNARDINO, CA 714-887-2571

| | Date: _B=21-86
PAPE & STEINER | Our Project No,; 403335
5801 Norris Road . :
Bakersfield, CA 93308 - Your P.0. No.: 8P 3237

Attn: Sue Powers

Gentlemen:

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

Analytical % : ' Analytical

Cyl. No. AAL5965 Accuracy Cyl. No. Accuracy
Component Concentration ' Component Concentration

CARBON MONOXIDE 201.5ppm

NBS TRACEABLE TO SRM16808

CARBON DIOXIDE 15.00%

OXYGEN . 8.070%

NITROGEN BALANCE

) : Analytical 'ﬂ “Analytical
Cyl. No. A_'cclu[acy Cyl. No. Accuracy
Component %&qﬁcentration - Component Concentration
T
250

Analyst : Approved By‘/. gé““‘/%

‘The only Uabllity of this Company for gas which fails to comply with thils qnllydl shall be L t th { by the Company without extra cost.

CERTIFIED REFERENCEMA , o,  EPA PROTOCOL GASES
ACUBLEND®  CALIBRATION&S ""°1 3JASMIXTURES PURE GASES
_ ACCESSORY PRODUCTS  CUSTOM ANALYTICAL SERVICES
TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA / HOUSTON, TEXAS



IO£1 Interval mmﬁ01n

. SOUTHWESTERM FORTLAMD CEMEMT anﬁMﬂM\\

¥ FV: FIC-30% Ummnzmn¢w0:. K2 ﬂmmu RATE
__ Report Date-time range: to
Scereen Date-bime range: to
Time pata Time Data Time Data
210 224.85 1100 225. 18 2100 225.01 225,00
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