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P. 0. BOX 937
VICTORVILLE, CALIFORNIA 92392

(619) 245-168

June 13, 1985

Mr. Tom Upthegrove
San Bernardino County
Air Pollution Control District
15505 Civic Drive
Victorville, CA 92392

~ Dear Tom: -
Subject: Production Rates During Compliance Testing
Compliance testing was done during the week of March 18 through March 21,
1985. These results have been previously submitted to you with my letter e
of April 19, 1985 along with the compliance test report by Pape & Steiner,
#P$-85-411, Project 5401-85, dated April, 1985. -
Production rates on the various units testedareas fp116ws:

#2 Kiln - Baghouse Stack

Test Number 1 2 o S
Test Dates: o 03/20/85  03/21/85  03/21/85
Indicated Kiln Feed Rate (TPH): 230 206.25 © 206.25
Corrected Kiln Feed Rate (TPH): 205 184 184
Clinker (TPH): 112 100 100
Coal Feed Rates (TPH): '

Pyroclone: 6.61 TPH 5.6 5.6

Kiln; _7.45 TPH  _6.8 _6.8

12.4

Total 14.06 12.4

Loal - /_2 445 37%‘ As*@ceiv{d,
=~ 26-89 mr 57’0/7&,
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Mr. Tom Upthegrove :

‘San Bernardino County TR
Air Pollution Control District

Page Two

June 13, 1985

P
#2 Raw Mill - Stack - #27-FDC-14 S
Test Number 1 - - 3
Test Dates: 03/21/85 03/22/85 03/22/85
Average Mi1l Feed rates (TPH): 250 227 227
#27-FDC-11 - Addditive Feed Belt to Raw Mill #2
Test Number : : S a1 2 mian
Test Dates : 03/22/85 03/22/85_._

Average Feed Rate (TPH) - 12.9 - 12.9

#12 Finish Mi1l - Main Dust Collector Stack - #42-FDC-34

Test Numbef o | _ 1 S R - 3

Test Dates: | 03/19/85 03/19/85 . 03/19/85
~ Average Mi1l Feed Rate (TPH) 73.5 73.5 735

High Surface Area Grind - Average B1a1ne = 4560 sq,ucm./gram.

#12 Finish Mi1l Feed Belt Dust Collector #42-FDC-35

Test Number : ‘ 1 2 - 3
Test Dates: o  03/19/85  03/19/85 03/19/85
Average Mill Feed Rate (TPH): 73.5 73.5 S I73.5 -

S1ncere1y yours,

“7;/,{ porb,

DYM:kmr - DougTas Y. MacIver
cc: E. B. Thorn, Jr. Manager, Environmental Engineering
0. G. Dagnan LT s

M. A. Yannone

W. R. McCormick

J. H. Fleming
Walter Mook, APCD




SOUTHWESTERN PORTLAND CEMENT COMPANY

P. O. BOX 937
VICTORVILLE, CALIFORNIA 92392

(619) 243-1681

Anril 19, 1985

Mr. Walter Mook

Executive Officer

San Bernardino Air Pollution
Control District

15579 Eighth Street

Victorville, CA 92392

Dear Walter:

Subject: Compliance Tests at Southwestern's New Facilities

Enclosed herewith are the results of the compliance tests done by Pape &
Steiner Environmental Services which are required by your district and
EPA's New Source Performance Standards (INSPS). These tests were con-
ducted on March 19-22, 1985. Tom Upthegrove, an engineer with your dis-
trict, observed the testing.

As noted by Pape & Steiner's report, the test on the clinker cooler dust
collector (GBF-2) was not completed and the test on the clinker belt trans-
fer point dust collector (53FDC-35) was not done because the clinker belt
burned up during the early morning of March 21. Testing of these two dust
collectors will be rescheduled.

Calibration of the kiln feed scale on March 22 after these tests were done
shows that the indicated kiln feed rate was too high during the test perijods.
It should be noted that the indicated kiln feed rate includes 10-13% returned
kiln baghouse dust.

The correct rates should be: .
Test Number ’ 1 2 3

Date 3/20/85 3/21/85 3/21/85
Test condition, indicated KF rate 230 TPH ~ 206.25 TPH ~ 206.25 TPH

with returned dust
Corrected KF rate with returned dust ‘205 TPH ~ 184  TPH 184  TPH.
Clinker 112 TPH 100 TPH 100 TPH

oY A W - YICTORVILLE., CALIFORKNIA L4 EL PAKL, TEXAN - ONENHA, TEXAS . AMATLLO, TEXAK FAIHRORN . OHIOD
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Mr. Walter Mook
Page Two
April 19, 1985

The emissions on the units tested meet all of the established emission
1imits in your rules and the EPA NSPS. We await your evaluation of how
we stand with your new source review 1imits on carbon monoxide.

As required by your new source review, we are also sending a copy of this
report to the EPA, Region IX in San Francisco.

If you have any question, please call.
Sincerely,

| /b”“ﬁéty %'é/a-’c \9""’7

Douglas Y. Maclver
Manager, Environmenta] Engineering

DYM: kmr

.fEhc]osures -

“ecc: E. B. ThéFﬂ, Jr.
0. G. Dagnan L/////

M. A. Yannone
W. R. McCormick
G. W. Ogle

EPA; Region IX
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SECTION 1
INTRODUCTION

At the request of Southwestern Portland Cement (SWPC), Pape & Steiner
Envirohmenta] Services conducted a series of emission tésts on the exhaust
of baghouse control devices on five new sources at their cement plant near
Victorville, California. The purhose'of this test program was to demon-
‘strate compliance with EPA and San Bernardino County rules and regulations.

Recently, SNPC completed a large expansion of their Victorville |
cement plant. A new ki]n (#2), raw mill (#2), finish mi1l (#12) and
several belt feed dust collectors (#42-FDC-35, 27-FDQ711) are each equipped
with baghoﬁse particulate control devices, The kiln, raw mill and finish
mill emissions were tested for EPA. The belt feed dust collector emissions
were tested for San Bernardino County APCD. Some problems were encountered
with the new Clinker Cooler (#2) equipped with a gravel bed filter and the
clinker feed belt dust Co]]ector. Compliance demonstration tests were not
completed on these two sources.

Pape & Steiner Environmental Services conducted the compliance test
brogram from March 19 through 21, 1985. Triplicate EPA Method 5 tests for

filterable particulate were performed on the #2 kiln, #2 raw mill, #12

finish mill and 42-FDC-3%. Continuous monitor tests for NOX,'SOZ, co, C02




and 02 were performed at the baghouse exhaust of #2 kiln using CARB Method
1-100. Triplicate 1-hour tests were run concurrently with the particulate
measurements. A grab sample was collected during each test for C1 through
05 and greater than C6 hydrocarbon analysis. Duplicate Method 5 tests were
performed on 27-FDC-11, This source is regulated by San Bernardino County.
Duplicate measurements were allowed because of circumstances occurring
during the test program. The #2 kiln went down during the test program
leaving only limited room in the raw feed silos and only duplicate tests
could be completed before the silos were full.

Séction 2 of this report presents the results for each of the sources
tested.. Sections 3 and 4 describe the sampling and analysis procedures
used, _QUa]ity assurance steps taken during this program are described in
.Section 5. The.Appendix contains ¢a1cu1ation worksheets, raw data sheets,

continuous monitor strip charts and equipment calibration sheets.
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SECTION 2
RESULTS

This section of the report presents the results of emission tests
conducted on each of five new sources at SWPC Victorville facility.

Tables 2-1 through 2-5 present results from #2 kiln, #2 raw mill, #12
- finish mill, 42-FDC-§5 and 27-FDC-11 respectively. Feedrate in tons per
hour is presented for each test. Flue gas pressure, temperature, velocity
_énd standardized volumetric flowrates were measured for each Method 5 test.
Gas analysis of 02, 002 and H20 was also measured during each test.
. Filterable particulate emissions are reported as solid particulate and
”'represents matter which is filterable at 250°F. The filterable particulate
is determined by combining the catch from the nozzle, probe, filter holder
wash, and fi]te?. sPound.per hour emission rates are calculated from
emission concentration and measured volumetric f1owrates.f0r each test.

Table 2-1 also presents Qaseous and hydrocarbon emission data
collected during the particulate tests. NO , SO, and CO components are
presented on a dry volume basis. Pound per hour emission rates are
calculated based on the measured volumetric flowrates from the Method 5
tests. Hydrocarbon components were speciated and 1b/hr emission rates were
determined by summing the individual component 1b/hr emission rates. There

were no hydrocarbon species detected greater than propane.
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TABLE 2-1. SUMMARY OF SQURCE EMISSION TEST DATA

UNIT TESTED: _ #2 Kiln LOCATION: _ Raghouse Qutlet
Adinelsd pafe— (Oier —  12-Th Joo Joo
' 1 2 3 Average
;::: number 03/20/85 03/21/85 03/21/85
i g 230 TPH 206.5 TPH | 206.5 TPH
T
est condition W F | 205 fyon /9%
Barometric pressure (in. Hg) 26-2; gg-gi gg-zi
Stack pressure (in. Hg) 26. . .
Stack area (ft2) _ 1;3.63 1;3.63 1;2.63
Elapsed sampling time (min)
Volume gas sampled (dscf) \E_T\_# 41.972 42,273 45,757
F-Factor F—+1 0. 5¥e 0.5Y3 o.5¢2
Pl
 GAS DATA | _
Average gas velocity (fpsg 36.19 3;'88 3;?-39 332'49
Pverage gas temperature (°F) 390 37 ‘ _
Gas flowrate (dscfm) 160292 169115 169637 166361
Gas analysis (dry percent basis) _
Carbon Dioxide 18.8 16.7 17.5 17.7
Oxygen 9.8 11.0 10.8 10.5
Carbon Monoxide (ppm) 121 57 53 .77

Water . 4.2 4.3 4.2 4.2

EMISSION CONCENTRATION

(. Solid Particulate (gr/dscf) 0.0100 0.0027 0.0022 0.0050
Solid Particulate @ 12% CO2 '
Particulate Matter (gr/dscf)
Particulate Matter @ 12% CO7
Total Sulfate (gr/dscf)
Total Sulfate @ 12% COp -

o (ppm) o 121 57 53 77
O @ 3% 07 195 103 94 131
e A I A
ﬁgi @(iﬁm?z 680 623 623 g2p—cvz |7
NOy @ 3% 0o 1097 1126 998 1074

EMISSION RATE

Solid Particulate (1b/hr) 13.73 3.95 3.16 © 6.95
Particulate Matter (1b/hr)
Total Sulfate (1b/hr)

0 (1b/hr) 84,58 42.04 39.21 55.28
S0z (1b/hr) 16.80 6.75 11.85 11.53
NOy (1b/hr) 780.87 754.79 684.21 739.96
Vo€ (1b/hr) 0.99 - 2.04 2.24 1.76
Cocl- Feed. intes {Pé— A ¢/ — Ze¢ ‘¢
Koo 1 742 6:& -+ 6:%
KFrls36= 2 14.06 /2,4 2.4 _ :
*® 2.13 AdeT
Adyuted NG fmary 2,07 2.26 2 2G5 2,051 ERA 395
# NOx [ TRF > 22,075 265 | 23] . | 3.45 —[med"
. - [0 .
“pnogfTCliner | T3] 562 5.7 5.3/

Adinshed " sr ciurer || 6297 7.5€ £.xY YRR




TABLE 2-2,
UNIT TESTED:

42 Raw Mill = “27-FDC=/% LOCATION:

SUMMARY OF SQURCE EMISSION TEST DATA

Baghouse Qutlet

Test number
Date
Test condition

Barometric pressure (in. Hg)
Stack pressure (in. Hg)
Stack area (ft2)

Elapsed sampling time (min)
Volume gas sampled (dscf)
F-Factor

GAS DATA

. Average gas velocity (fps
- Average gas temperature ("F)
Gas flowrate (dscfm)
~Gas analysis (dry percent basis)

Carbon Dioxide
Oxygen

Carbon Monoxide (ppm)
Water :

EMISSION CONCENTRATION

Solid Particulate (gr/dscf)
Solid Particulate @ 12% CO2
Particulate Matter (gr/dscf)
-Particulate Matter @ 12% COp
Total Sulfate (gr/dscf)
Total Sulfate @ 12% CO»

0 (ppm)

CO @ 3% 07

'S0 (ppm)

02 @ 3% 0,

NOx (ppm)

NOy @ 3% Oy

EMISSION RATE

Solid Particulate (1b/hr)
Particulate Matter (1b/hr)
Total Sulfate (1b/hr)

C0  (1b/hr)

S02 (1b/hr)

NOx (1b/hr)

1b/MMBtu - EMISSION FACTOR

Solid Particulate
Particulate Matter
Total Sulfate

S0z

NOx

1
03-21-85
250 TPH

26.47
26.41
28.27
72
47.163

3.00

2
03-22-85
223 TPH

26.37
26.34
28.27
60
38.767

49.80
162
60906

- 0.0051

2.66

3
03-22-85
223 TPH

26.37
26.34
28.27
60
35.905

46.72

172
56259

1.96

Average

49.52
59677

2.54
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TABLE 2-3. SUMMARY OF SOURCE EMISSION TEST DATA

Ega-Fnc-3Y

LLOCATION:

UNIT TESTED: #12 Finish Mill Baghouse Qutlet
1 2 3 Average
jest mumber 03/19/85 | o3/19/85 | 03719785 |
it 73.5 TPH 73.5 TPH 73.5 TPH aine
Test condition . curface
Barometric pressure (in. Hg) 27.36 27.36 27.36
- Stack pressure (in. Hg) 27.35 27.35 27.35
Stack area (ft2) 18.03 18.03 18.03
Elapsed sampling time (min) 120 120 120
Volume gas sampled (dscf) 71.390 66.799 70.549
F-Factor
GAS DATA |
Average gas velocity (fps 19.50 18.61 19.74 19.28
Average gas temperature (°F) 188 188 191 189
Gas flowrate (dscfm) 14322 13669 | 14510 14167
Gas analysis (dry percent basis)
Carbon Dioxide ' 0 0 0 0
‘Oxygen 20.9 20.9 20.9 20.9
Carbon Monoxide (ppm) -—- - --- -—-
Water 8.8 8.9 - 8.4 8.7 .
EMISSION CONCENTRATION
Solid Particulate (gr/dscf) 0.0039 0.0014 0.0019 0.0024
Solid Particulate @ 12% CO2
Particulate Matter (gr/dscf)
Particulate Matter @ 12% COp -
Total Sulfate (gr/dscf)
-Total Sulfate @ 12% COp
o0 (ppm)
CO @ 3% 0p
S0 (ppm)
S0z @ 3% 05
NOx (ppm)
NOy @ 3% 0,
EMISSION RATE
Solid Particulate (1b/hr) 0.48 0.16 0.25 0.30

Particulate Matter (1b/hr)
Total Sulfate (1b/hr)

C0 (1b/hr)

S02 (1b/hr)

NOy (1b/hr)

1b/MMBtu - EMISSION FACTOR

Solid Particulate
Particulate Matter
Total Sulfate

S02

NOx

2-4
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TABLE 2-4, SUMMARY OF SQURCE EMISSION TEST DATA

UNIT TESTED: #42-FDC-35 Finish Mill

LOCATION:  Baghouse Outlet
Belt Feed Dust Collector
Test number 1 2 3 Average
Date 03/19/85 03/19/85 03/19/85
Test condition 73.5 TPH 73.5 TPH 73.5 TPH
Barometric pressure (in. Hg) 27 .45 27.45 27.45
Stack pressure (in, Hg) 27.43 27.43 27 .43
Stack area (ft2) 1.88 1.88 1.88
Elapsed sampling time (min) 126 126 126
Volume gas sampled (dscf) 82.430 66.546 72.290
F-Factor
GAS DATA _
Average gas \/e]oc'ity (fps 41.76 33.01 36.72 37.00
Average gas temperature ( F) © 76 69 82 79
Gas flowrate (dscfm) 4162 3311 3668 3714
Gas analysis (dry percent basis)
Carbon Dioxide ‘ 0 0 0 0
Oxygen 20.9 20.9 20.9 20.9
Carbon Monoxide m --- ~-- cm- -—-
Water {ppm) 0.7 0.7 0.5 0.6
EMISSION CONCENTRATION
Solid Particulate (gr/dscf) 0.0048 . 0.0061 0.0063 0.0057
Solid Particulate @ 12% CO2
Particulate Matter (gr/dscf)
Particulate Matter @ 12% COp
Total Sulfate (gr/dscf)
Total Sulfate @ 12% COp
o0 (ppm)
Co @ 3% 02
'S0 (ppm)
S0p @ 3% 0y
NOx (ppm)
NOy @ 3% Op
EMISSION RATE
Solid Particulate (1b/hr) 0.17 0.17 0.20 0.18

Particulate Matter (1b/hr)
Total Sulfate (1b/hr)

co (1b/hr)

S02 (1b/hr)

NOx (1b/hr)

1b/MMBtu - EMISSION FACTOR

Solid Particulate
Particulate Matter
Total Sulfate

509

NOy

2-5




TABLE 2-5. SUMMARY OF SOURCE EMISSION TEST DATA
UNIT TESTED: #27-FDC-11 Raw Mill Belt LOCATION: Baghouse Outlet
Feed Dust Collector
Test b 1 2 Average
D:ie i 03/22/85 | 03/22/85
Test condition 13 TPH 13 TPH
Barometric pressure (in. Hg) 26.43 26.43
Stack pressure (in, Hg) 26.43 26.43
Stack area (ft2) ) 66.88 6(1).88
Elapsed sampling time (min
Volume gas sampled (dscf) 46.138 37.392
F-Factor
GAS DATA
Average gas velocity (fps 20.89 17.02
Average gas temperature (" F) 69 72
Gas flowrate (dscfm) 2059 1667
Gas analysis (dry percent basis)
Carbon Dioxide 0 0 - 0
Oxygen 20.9 20.9 20.9
Carbon Monoxide m === == ---
Water (pp ) 0.7 0.8 0.7
EMISSION CONCENTRATiON .
Solid Particulate (gr/dscf) 0.0030 0.0020 0.0025
Solid Particulate @ 12% CO2
Particulate Matter (gr/dscf) -
Particulate Matter @ 12% CO2
Total Sulfate (gr/dscf)
~Total Sulfate @ 12% COp
0 (ppm)
CO @ 3% 07
S02 (ppm)
502 @ 3% 05
NOx (ppm)
NOx @ 3% O,
EMISSION RATE
Solid Particulate (1b/hr) 0.05 0.03 © 0.04

Particulate Matter (1b/hr)
Total Sulfate (1b/hr)

co (1b/hr)

S02 (1b/hr)

NOx (1b/hr)

1b/MMBtu - EMISSION FACTOR

Solid Particulate
Particulate Matter
Total Sulfate

S0,

NOy

2-6




SECTION 3
SAMPLING EQUIPMENT AND 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
- Before conducting the Qtack tests a series of pre]iminéry measure=-
ments were made to determine;
e The Tlocation of the sampling site and the number and location of
“the samp]iﬁg pdints to be used (EPA Method 1)
o The velocity, temperature, and pressure of the gases in the stack
(EPA Method 2)
o The compoéition 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 constants for the sampling train, a series of calculations were made
to determine the value of K, a constant, and Nd, ideal nozzle diameter,
required to run an isokinetic test according to the equation:

2.2, 2.2 2
60° %K °C, (1 - B )P MM

.
AH = ‘ (Nd“)(__"‘) (aP)
T
_ 2, 2 s
576 Ko MNst

3-1




where

2.2, 2.2 2
60 I Kp Cp (1 - Bwo) Psde

2, 2
576 Ko MNSPm
An actual nozzle, whose diameter was as close as possible to the
ideal nozzle diameter, was selected for the test. Isokinetic sampling
~rates for each sampling point in the stack were computed using the
equation:

4 Trn
at = (N " )(ar)

Ts

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

variables are the meter temperature, the stack temperature and the velocity

pressure for each sampling point.

3.2 PREPARATION OF THE PARTICULATE SAMPLING TRAIN
AN sampling train componenfs were.cleaned in the 1aboratofy (soap

and water, tap water rinse, distilled water rinse, and fPA 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) consisted of:

e A calibrated 316 stainless steel nozzle for isokinetic sampling

® A heated Pyrex glass sampling probe equipped with an S-type

pitot tube and a thermocouple to measure stack velocity, pressure

and temperature

'3-2




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

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

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

module _

® A control module cdntaining a vacuum pump, a calibrated dry gas

meter and a calibrated orifice meter to measure the pressure,
temperature and'flowrate_fhroughout the train.

The sampling train was charged in the mobile lab using freshly pre-
pared reagents. Each impinger and its contents wa§ weighed to the nearest
0.1 gm on a calibrated eiectronic balance. Blanks of all fi]fers and
reagents were retained for subsequent analysis. The sampling point loca-
tions were marked on the probé using a high-temperature marker. The
sampling train was completely assembled and lifted to the sampling site.
3.3 SAMPLING PROCEDURES FOR PARTICULATE SAMPLING TRAIN

Prior to a test, the sampling train was heated and leak-checked at 15
inches Mercury to insure 1eakage was less than 0.02 cfm. The S-type pitot
tube was also leak-checked. The sampling train was installed on the
unirail and the probe was inserted into the stack at the farthest point.
An isokinetic sampling rate was calculated using an HP-41CV calculator for
each sampling point on the traverse., Each point was sampled for an equal

period of time 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 (intact) to the next sampling
port. Another traverse of the stack was completed and the sampling train
was withdrawn for the final leak check. This leak check was performed at
15 inches Mercury or at the highest vacuum achieved during the test. The
S-type pitot tube was also checked at this time. After the 1eack check waé
complete the probe, nozzle, filter ho]dér, and impinger train were sealed
with tin foil and lowered fo the mobile lab for sample recovery.
3.4 SAMPLE RECOVERY PROCEDURES FOR PARTICULATE SAMPLING TRAIN

.Samp1e recovery occurred in the mobile lab. The nozzle and probe
-were brushed and rinsed three times using ACS reagent grade acetoﬁe into a
polyethylene sample bottle. The 100-mm filter was removed from the 4-inch
filter holder and sealed in its petri dish. The front half of the 4-inch
glass filter holder was brushed and rinsed with acetone., Each impinger was
removed from the jcebath, wiped dry and weighed to the nearest 0.1 gm. All
sampie bottles and petri dishes were marked and labeled. A chain-of-
custody log was completed and the field data sheet was also labeled with
the sample ID numbers. The sampling train was then recharged in prepara-
tion for the next test.
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
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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 affer 1/2 hour warmup
Linearity +1% of full scale
Accuracy Derived from the NO or NO, calibration
: gas, *1% of full scale
Qutput 0.1007mv, 0-10 mv, 0-5 V, 0-10 V

0, 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
Ts greater, over the operating tempera-
ture range _

Qutput 0-1V

€0,/CO INFRARED ANALYZER -- ANARAD MODEL AR-600 .-

Response Time (0- 90%) 5 seconds

Zero Drift : +1%

Span Drift +1%

Linearity 1%

Resolution Less than 1% of full scale
Qutput : 0-1 V

50, UV ANALYZER -~ 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

Qutput _ 0-10 mv

Operating Ranges 0-100 ppm, 0-1000 ppm

STRIP CHART RECORDERS (3) -- LINEAR MODEL 486

Pen Response 20 inches/second
Span -- full scale 1 mV through 10 V
Zero Set Electronically adjustable full scale
with 1 full scale of zero supression
Accuracy Total limit of error +0,5%
- Dead Band
Linearity
Repeatability

SCOTSMAN TRAILER

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




Filter 0.6 u, 99.9999 percent efficient
Duct

316 sta1n1ess steel probe

3/8-inch, heated (250°F) Teflon

3/8-inch, unheated Teflon
Teflon-lined sample pump
3/8-inch unheated Teflon
Rotameter

1/4-inch Teflon tubing
Calibration gas manifold

Four-pass conditioner-dryer, 316 stainless steel internals

Duct

Calibration gas selector valve
Calibration gas cylinders
Backpressure regulator
Auxiliary analysis port

AP WN =00 NN DLW —
bbb G

Sampling
Location

—

——

Monitoring
_Van

NOy
Analyzer Analyzer

02
Analyzer

co
Analyzer

\ H

Recorders

=

Figure 3-1.
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Schematic of Continuous Monitoring System.




monitoring system. The procedures used to continuously monitor stack gases
for NOy, SO02, CO, CO2, and 02 strictly follow CARB Method 1-100.

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

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

At the start of the test, a leak-check was performed. The sample
probe was removed from the stack and the end was sealed with a Swagelok

cap. A leak-check is successful only if pressure at the analyzer system




and flow through the rotameters to the individual analyzers all drop to
zero. A mandatory leak-check was performed at the completion of each test.

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

Test data was collected py continuously recording data onto strip
charts for each test; _ B
3.5 SAMPLING PROCEDURES FOR HYDROCARBONS |

The sampling train for hydrocarbons consisted of a probe (short piece
of stainless steel), a Teflon sample line, a 500 ml glass sampling bomb;
and a squeeze bulb. The entire train was purged with stack gas several
times before collecting a sample. After samp]é collection, the glass bomb
was taken to the mobile lab for immediate analysis. One grab sample was

collected during each test on the Kiln,

3-8




SECTION 4
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 climate-controlled laboratory in Bakersfield.

4.1 ANALYSIS OF PARTICULATE SAMPLES

4.1.1 Nozzle, Probe, Filter Holder Wash

The volume of fhe acetone washihgs 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 héated to dryness.
The dishes with the dry residue were desiccated and weighed repeatedly at:-
6-hour intervals until a constant weight was achieved (to the nearest
0.01 mg with a tolerance of <0.1 mg between weighings). The ACS reagent
gfade acetone 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
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.




.'/I/__ .

4.2 ANALYSIS OF HYDROCARBON SAMPLES

The grab sample of hydrocarbons was analyzed using Carle Model 211
AGC-FID, After purging the syringe three times, a l-ml syringe sample was
extracted from the syringe port on the glass bomb and injected onto a
6-foot long, 1/8-inch stainless steel column containing 80/100 mesh PoraPac
Q, maintained at 150°C. Any C1 through C5 hydrocarbons were speciated and
the greater than Cg hydrocarbons were backflushed to the detector for
quantitation as a single peak. An HP Model 3390A reporting integrator was
used to record and iﬁtegrate the signal from the GC. A +1 percent certi-
fied calibration gas (Cl-C6 HC in N2) was used to ca}ibrate the GC and to

quantitate the ¢y through Cg and greater than Cg hydrocarbons.
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SECTION 5
- QUALITY ASSURANCE

5.1  PARTICULATE SAMPLING EQUIPMENT

-A detailed record of repair and maintenance.to each sampling train is
kept._.Preventative maintenance to each system is performed periodically to
avoid comp]éte combonent breakdbwn during a field tést._ _ |

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

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 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




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

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

A quality control program consisting of duplicate analyses (to
heasuré precision), sbikes (to measure recovery efficiency) or analysis of
blind standards supplied by EPA's Quality Assurance Branch (to measure
accuracy) is implemented for each test program.

5.3  CONTINUOUS MONITORS

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

in the Appendix.




APPENDIX

o Emission Rate Calculations
e Isokinetic Calculations
e Analytical Reports
e Chain-of-Custody Logs
o Continuous Monitor Data
e Continuous Monitor Strip Charts
) Hydroéarbon Chromatograms
o Field Data Sheets
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--  #2 Raw Mill

- #12 Finish Mill
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¢ Equipment Calibration Data
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Pape & Steiner Environmental Services : TEST |- 3

I

LOCATION 47 &ln

EMISSION RATE DATA -- 68°F
Standard Temperature, St = 68°F; 29.92 inches Hg

iig ;:T Test 1 Test 2 Test 3 Average
ENTER: R-17 L— (976 NS 273 U 7€
R-26 Qg o 29tes leqNsle | 16963696
R-22 0%
LAB DATA | |
' Front Half Wash (g) 027D .OcZ(9 colb33
Mass Filter (a) -~ 2063 ~ocolq ~bo0
Back Half Catch (g) -
Front Half -
Sulfate (mg H2S04)
Back Half
- Sulfate (mg H2SOq)
- - H2072 Catch
(mg H2S04)
RESULTS
F Factor 1
Filt. Particulate gr/dscf 6 _ €D O] 022 _
Filt. Particulate 1b/hr 7

| 173 2.45” 2.k
Total Particulate gr/dscf 8 :

Tota} Particulate 1b/hr 10

Total Sul fate gr/dscf 11
Total Sul fate 1b/hr 13
S0z ppm 14
S03 1b/hr 15
S0, ppm 16
S02 1b/hr 17
S0z @ 3% 0, 18

S0, 1b/MMBtu

S 1b/MMBtu
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Pape & Steiner Environmental Services TEST M

— LOCATION #2 Kin
CM SOp, NO,, HC, CO EMISSION RATE DATA
Standard Temperature, Si ¢ (XEQ 60 or 68); 29.92 inches Hg
ENTER Test 1 - --Test 2 Test 3 Average
R-22 02% Q4 .o (0-%
R-26 Qg o Ales _QRUSIE _161.6%-%
R-15 NO, ppm (%0 2% 5673 22
R-15 S0 ppm o Y 7 7
'R-15 CO ppm {2t S7 53 712.0
R-15 HCl/ppm e /8 (4‘(/3 /'S-/v?
C. Q4 cz/Cj '
XEQ FF
XEQ S02 | F Factor -
~ RESULTS:
MW = 46
NOy 1b/hr 087 784.79 e2dz) 73U

NOx ppm @ 3% 0, _ (096-& (1264 _ 1978
NOx 1b/MMBtu

NOy 1b/Bb1
MW = 64.1
$0, Tb/hr oo 6T (LES 11.53
S0 ppm @ 3% 02 {61 72 | 2. (.9
S0, 1b/MMBtu
SOo 1b/Bb1
MW = 28 |
O 1b/hr 242 42.6¢ 292 55. 28
CO ppm @ 3% 0, _ (951 ~_ oD 2.9
CO 1b/MMBtu
CO 1b/Bb]
MA =6 2o/
Co HC 1b/hr (@) [.4] (.(% ;_
HC ppm @ 3% O O -5 2.7 __ l
HC HorMBtulds _ ©.91% 0932 (o5 .
_-Q—” (HC 785 Tyme 24 l-%’; L5 (.6 | l

A@/hr Ml on _©- 2.0 —Ze24 | _tede |




Pape & Steiner Environmental Services

I

EMISSION RATE CALCULATIONS

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

6
F Factor = 10-[3:64(%H) * 1'53(%Cs)st:/?557(%5) + 0.14(%N) - 0.46(%07]]

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

- 60 + 460
F Factorgqo = F j-'actor680 (68 T 460)

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

- Comp_(g)
gr/scf = 15.432
Vm,std ¥ Vw,std

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

gr/dsct = 15,432 (EQEE—LQL)

Vm,std

5. Emission concentration corrected to 12% CO2

‘ ) 12
Ce12z COZ - Cmeasured (%CO2 measured)

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

1b/hr = 0.00857(gr/dscf)(05)

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

ppm =

Mw(Vm,std)

8. Emission rate 1b/hr from ppm
8.223 x 1072(Qg ) (MW) (ppm)
(St + 460)*

1b/hr =

9. Emission concentration corrected to 3% 02

) 20.9 - 3
ppm @ 3% 0p = ppm measured (20_9 = %07 measured)

% .-
"Standard temperature to be defined




Pape & Steiner Environmental Services

I

EMISSION RATE CALCULATIONS
(Conc]uded)

10. Emission factor, 1b/mmBtu at 0% 02

1b/mmBtu = F(1.4286 x 107%) (Eﬁ?%gfgiag) (gr/dscf)

T1b/mmBtu

' 1.3711 x 10-6Y/ __20.9
Fow) (L3701 2 10 )(20_9 245 (oo

11. Heating value of fuel, mmBtu/bbl

mmBtu/bbl = 349.786 x 107(Btu/1b)(Spér)
12. Emission Factor, 1b/bbl

1b/bbl = (1b/mmBtu)(mmBtu/bbl)

——— )
Standard temperature to be defined




Pape & Steiner Environmental Services TEST (- 3

LOCATION é%!szkl;ll

EMISSION RATE DATA -- 68°F

I

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

XEQ FF
XEQ RAT Test 1 Test 2 Test 3 Average
ENTER: R-17 Vo 73 @672 359050
R-26 Qg _Ll@4ss DWW 0 T6ASR.SY
R-22 05%
LAB DATA
Front Half Wash (g) L0134 .oloz .OCTI0
 Mass Filter (9] _.e®(43 o028 6 00l TY
Back Half Catch (g)
Front Half
Sulfate (mg HpSO4)
Back Half
Sulfate (mg HpS04)
H202 Catch
. (mg H2504)
RESULTS
F Factor o ) _
Filt. Particulate gr/dscf 6 0057 _ ,&O5) L 0O%|
Filt. Particulate 1b/hr 7 2.0 2.4 .96

Total Particulate gr/dscf 8
Total Particulate 1b/hr 10

Total Sulfate gr/dscf 11
Total Sulfate 1b/hr 13
503 ppm 14
S03 1b/hr 15
S0z ppm - 16
$S02 1b/hr 17
S0y @ 3% 03 18

S0, 1b/MMBtu
S 1b/MMBtu
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Pape & Steiner Environmental Services

P
E———
XEQ FF
XEQ RAT
ENTER: R-17 V4
R-26 Qg
R-22 0,%
LAB DATA
Front Half Wash (g)
Mass Filter (a)
Back Half Catch (g)
Front Half
Sulfate (mg HpS04)
Back Half
Sulfate (mg H2SO0q)
H202 Catch
(mg H2504)
RESULTS
F Factor

Filt. Particulate gr/dscf .

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

S03 ppm

S03 Tb/hr

S0p ppm

SQ2 1b/hr

S0z @ 3% 07

S0p 1b/MMBtu

S  1b/MMBtu

TEST

-3

LOCATION

Geh Aull

EMISSION RATE DATA -- 68°F

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

Test 1 Test 2 Test 3 Average
U.2897 441987 105485~
(4320.55 134b.32  ISZIR23
.ot97¢ A , Q027
—~.c0ISR - .0005% +. 00029
0039 ot oig
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Pape & Steiner Environmental Services

I

XEQ FF

XEQ RAT

ENTER:

R-17 Vi ceg
R-26 Qg

R-22 0p%

LAB DATA

Front Half Wash (g)

Mass Filter (g)
Back Half Catch (g)

- Front Half

Sulfate (mg HpS04)
Back Half
Sulfate (mg H2S04)
H202 Catch

(mg H2504)

RESULTS

F Factor

Filt.
Filt.
Total
Total
Total
Total

Particul ate gr/dscf -

Particulate 1b/hr
Particulate gr/dscf
Particulate 1b/hr
Sulfate gr/dscf
Sulfate 1b/hr

SO3 ppm .
S03 1b/hr
S0, ppm
S0z Tb/hr

S0p @

3% 0y

S0, 1b/MMBtu
S 1b/MMBtu -

~N g -

10
11
13

14

15
16
17
18

TEST

[— B\

LOCATION 271-(p&l~1)

EMISSION RATE DATA -- 68°F

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

- Test 1 Test 2 Test 3 Average
Y. (37¢ 377
20%1.2 VA2 L2
Noedhs L2
, 0002 0005
OO Q020 . O0AK
0.05 0.0} 04
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Pape & Steiner Environmental Services TEST ( ....3

I

LOCATION YA-FDC-3%
EMISSION RATE DATA -- 68°F

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

XEQ FF
XEQ RAT Test 1 Test 2 Test 3 Average
ENTER: R-17 V. (1 Q29 [, S5 _72.290(
R-26 Qg Nil57  2aoge _ %e%-43
R-22 0%
LAB DATA _
Front Half Wash (g) - __ .o2cs| 02226 02491
Mass Filter (g) . oS =L (4a) LonYT72
Back Half Catch (g)
Front Half _
Sulfate (mg HpS04)
Back Half
Sulfate (mg HpSO4)
H202 Catch
(mg H2504)
"RESULTS
F Factor : 1 ) _
Filt. Particulate gr/dscf .6 _ ,0OMR 006 ( L0063
Filt. Particulate 1b/hr 7 g1 0.7 0. 20

Total Particulate gr/dscf 8
Total Particulate 1b/hr 10

Total Sulfate gr/dscf 11
Total Sulfate 1b/hr 13
303 ppm 14
- S03 1b/hr : 15
S0, ppm : 16
$02 1b/hr 17
S0 6 3% 07 18

S0, 1b/MMBtu
S 1b/MMBtu




Pape & Steiner Environmental Services
ISOKINETIC CALCULATIONS

I

Standard temperature, S, 6% (XEQ 60 or 68); 29.92 inches Hg

Test | Date BZo-ES Location il an
T 9.3 V. _\B\.om 0, 9.3 Stack ID " Vs
T,_ 3% 9 oo, 188 Stack Area FtZ  (39.63
AP = f3BP, _ R6.S7  Static -5 Test Time 72
A 186 V=4l G B Ny - 2085
1. Volume of dry gas sampled at standard conditions (dscf)
i) 3 * 460 ’y * Tos 21
Vm,std <\ " z575z J( Oy T ¥ 460) © -7
2. Stack gas moisture condensed at standard conditions (scf)
2R-18) . ' .
v +V ; R-04 - -5 = (-4
mstd * Vst Oy e 89148 1 1070, + 460)(Y, ) (-t

3. Stack gas proportion of water vapor, by volume

(R-19) . : : v td
Buo = e2 = .o
_ Vw,std ¥ vm,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) M = 0.44(4C0,) + 0.32(%0,) + 0.28(N, + %C0) = B(Yo

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

(R-22) _ -
MW, = MW (1 - B ) +18(B ) = 208
6. Pressure stack, in. Hg
P .
(rR-23) - static) _ .
P = Py =) = 2b:S7

7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) ‘TS + 460
Vg = 85.49(C ) (JAP), o domy T 36414

8. Stack gas volume at standard conditions (dscfm)

(hcrws -25) (1 - 8,) (St i 460)( s ) (60,29 165

ACFM; R-25 Q.= 60(1 -B _)VA . - 29 ].

Bz (0. ) s w Vs \T5780 oo @

9. Test percent isokinetic . = 9142.88(Ts + 460)(Vw,std + Vm,std) - q9.23
(R-02) B

- 2
(s, +460) 8 VP (D)




& Steiner Environmental Services

g

I

ISOKINETIC CALCULATIONS

Standard temperature, Sy ég (XEQ 60 or 68); 29.92 inches Hg

Test 9\ Date 3-2-8S Location d.?._ K'n b'\aole
Trn 1.50 Vm S1L.LD 02 .o Stack ID > /4]
T, 37686 3§ -8 0, 16.7 Stack Area Ft 139.63
B _.S179 P, _ QY static _—.0€ Test Time 72
A leg Vied2-%= C, N Ny 2055
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) 5, + 460 P, + TA?HT;
| Yn,sta T\ "zo5z )8V \ T 260/ * HS.273%0
2. Stack gas moisture condensed at standard conditions (scf)
gR-]B) _ ,
v +V ; R-04) _ -5 .
m,std ~ 'w,std Vo std = 8-9148 x 107°(s, + 460)(v,.) = A0 33‘-,L

3. Stack gas proportion of water vapor, by vo]ume_

(R-19) | | Yy, std
Buo ="V _:_ 7 = .oM30
w,std m,std
4, Stack gas dry molecular weight (1b/1b mole)
(R-21) MM, = 0.44(4C0,) + 0.32(%0,) + 0.28(%N, + %C0) = 3. {1
5. Stack gas molecular weight (1b/1b mole)
(R-22) Mg = M (1 - B ) +18(B ) = 30,55
6. Pressure stack, in. Hg
P .
(R-23) _ static) _
Ps = Py *\ =13 ) T 26

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

———
(R-24) T_ + 460

v, = 85.49(cp)(m)avg\/§—s(m)— = 27.9%

8. Stack gas volume at standard conditions (dscfm)

(R-26) S, + 460\/ Pg .
s 60_(1 - Bwo)vs/'\s (Ts + 460)(29.92) = L9115 16

(ACFM; R-25) Q
37,2498
9. Test percent isokinetic 9142.88(TS + 460)(VW std T Vi std) - (02.07
3 2 > ‘
(R-02) . 2
(St + 460) © VSPS(Dn)




Pape & Steiner Environmental Services

EEE——
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ISOKINETIC CALCULATIONS

. Standard temperature, S, &2 (XEQ 60 or 68); 29.92 inches Hg

Test =, Date 2 ~2{-%S Location =2 Kila
T _%1Se Vv, S2.eg 0, fo.g  Stack D" e
T, BtolH -9 (0, 17:S Stack Area Ft? 123.63
B .52% P __26:4)  static _—og  Test Time 72
AH .U V125 ¢, . B Ny - 2055
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) | s, + 460 Py + 2 ere
Vo,std ~\~75.92 )(8Va \T T 260/ ~ I5- 7565
2. Stack gas moisture condensed at standard conditions (scf)
(R«18) |
Uista * Vwystad ROV y = 8.9148 x 1075(s, + 460)(V;) = 2.om0S”
3. Stack gas proportion of watéf vapor, by volume
(R-19) | v
- w,std - .
' Buo = 7 o O
; W, std m,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) B : MWy = 0.44(%002) + 0.32(%02) + 0.28(%N2 + %C0) = 37,23
5. Stack gas molecular weight (1b/1b mole) a
(R-22) - N
MW de(l - Bwo) + 18(Bwo) = 20,652
6. Pressure stack, in. Hg :
p .
(R-23) . static) _
Po= Py =55 ) - Aol

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

+
Vg = 85.49(C,)(JAP),, o \/_;Jﬁ@' = 38.3%

8. Stack gas volume at standard conditions (dscfm)

(P 725 Qg = 6001 ) (st - 460)( s ) (69, 6%.9¢
3 R-2 : = 60(1 - B _)VA = .
22, b42.2 s wo''s's \To + 460 N\29.92 4
9. Test percent isokinetic 9142.88(T_ + 460)(V +V ) .

(R_Oz) - 91 = S W, std m,Std |02‘ %\{

. 2
(s, +460) 8 VP (D))




Pape & Steiner Environmental Services

ISOKINETIC CALCULATIONS

¥

I

Standard temperature, St (g (XEQ 60 or.68); 29.92 inches lig

Test { Date 3-2)-%< location ch.o M|
T @5.26 V. SY.272 0, o5 Stack ID " 72
T 177275 & (0098 o, _©:5 Stack Area Ft© __2%-27
B _2gel P, _Qp.47  Static =73 Test Time 72
A _ [, Vg, 3.0 , . BY Ny L2250
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) 5, + 460 P, + _—-]%”6 2
| Vn,sta ~\ 255 J{ Ty T+ 460) 7.1
2. Stack gas moisture condensed at standard conditions (scf)
%R-]B)- o
v +V . R-04) - -5 _ oo
m,std ~ "w,std V, stq = 8-9148 x 107°(s, + 460)(vy.) = 2.-0240
3. Stack gas proportion of water vapor, by volume
(R-19) _ vw,std ' _ .
| Bo = = L oYl
{ : v, std m,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) M, = 0.44(%C0,) + 0.32(%0,) + 0.28(%M, + %C0) = 2B+TO
5. Stack gas molecular weight (1b/1b mole)
(R-22) ) ) |
Mg =M (1 - B ) +18(B ) = n%.4s™
6. Pressure stack, in. Hg -
p .
(R-23) _ static | _
P = Py H\T0) © 6.4
7. Stack gas velocity, at stack conditions (ft/sec)
—_—
(R-24) T +4

60
v = 35.49(cp)(J"A_P)avg \/E_SWEY = §2.0%

8. Stack gas volume at standard conditions (dscfm)

(R-26) S, + 460\( Pg 3
(ACFM; R-25) Qg = 60(1 - B VA (T - 450)(79 92) = 6l,864.63
s -t :

€%, 277.34 .
9. Test percent isokinetic 9142.88(TS + 460)(Vw ctd * v, std) - qg Ci’7

| I
5 (R-02) | % 2
_ (s, +460) 8 VP (D)
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Pape & Steiner Eavironmental Services

ﬂl

ISOKINETIC CALCULATIONS

Standard temperature, S, (2 (XEQ 60 or 68); 29.92 inches lig

Test 2L Date 2-22-8%5 Location ch.q Ml
T _TBL% v, Y42 0, 20.5 Stack ID " 7 2
T, _l?7s ¥ [.oFg (0, OS5 Stack Area Ft* _ 2%.27
AP 1622 P, N 37 Static _=-37  Test Time %o
aw__ LSS v %o ¢, - Bt Ny , 2356
1. Volume of dry gas sampled at standard conditions (dscf)
() S+ 480 ? * 18
- | Vnystd =\~ 29,97 )¢ OV \ T+ 460 = Y2 PN
2. Stack gas moisture condensed at standard conditions (scf) :
%R-]B) | _ :
v +V ; R-04) - -5 -
m,std ~ 'w,std Vi seq = 8-9148 x 107°(S, + 460)(V;.) |,L(Hoz

3. Stack gas proportion of water vapor, by volume

(R-19) v _
. w,std -
Buo © v gy ©O-035K
_ vi,std m,std
4. Stack gas dry molecular weight (1b/1b mole) _ .
(R-21) i, = 0.44(%C0,) + 0.32(%0,) + 0.28(%N, + 3C0) = ng-A0

5. Stack gas molecular weight (1b/1b mole)
(R-22) ' . _ne
Mg = M, (1 - Bo) * 18(8 ) = NS

6. Pressure stack, in. Hg

p ,
(R-23) . static ) _
g = Py H\TaE ) - A63Y
7. Stack gas velocity, at stack conditions (ft/ sec)
JE—
(R-24) T_ + 460

Vs = 85.49(Cp)(m)avg —;;(ﬁﬁ? = L(Ol-go

8. Stack gas volume at standard conditions (dsc fm)

(R-26) S, + 460\( Pg ‘
| (A'E.F‘.{;l}zz,ﬂgg Qg = 600 - B VA (TS ¥ 460> s5g57) = 6©.906-40
u. ‘9- Izszzjercent isokinetic . = 9142.88(T, + 460)(Vw.std + Vm,std) R QC?-lS‘

2
(St + 460) © VSPS(Dn)




Pape & Steiner Emvi

ironmental Services

—————
ISOKINETIC CALCULATIONS
Standard tempefature, St &% (XEQ 60 or 68); 29.92 inches Hig
Test 3 Date 3-22-85 location Qwﬂ. will
T %2 v 4(.353 o, 20.5 Stack 10 " 72
T, L6723 l.eosg o, ©O-F Stack Area Ft¢ _ A8.27
\W 109 Py .37 Static __~-39% Test Time o
AR [ 3S Vie 24..0 ¢, e Ny L2356
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) | 5, + 460 P, + ]%Hs
Vo,std ~ \~ 29.92 (3, T+ 460 = 35.950
‘ 2. Stack gas moisture condensed at standérd conditions (scf)
%R-]S) ' ' :
v + ; R-04) _ -5 -
m,std Uy, std | V, gtq = 8-9148 x 10 (5, + 460)(Vy.) (280
3. Stack gas proportion of water-vapor, by volume

(R-19) Vv
_ _ w,std N
Bwo © = ©.03%4
v +V
vi,std m,std
Stack gas dry mo]ecﬂar we1ght (1b/1b mole)

(R-21)

MW

, = 0.84(3C0,) + 0.32(%0,) + 0. 28(%N +3C0) = 2% ‘?D |

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

(R~22) oy
Mg = MUy (1 - B ) +18(8 ) = QA€.5/
Pressure stack, in. Hg
P .
(R-23) = _static)
Ps =Py "\ 3.6/ ° 26.24
Stack gas velocity, at stack conditions (ft/ sec)
(R-24) T+ 460

v, = 85.49(C BP0 \/W Jo-72

Stack gas volume at standard conditions (dsc fm)

gR-ZG) ) S, *+ 460\( Pg <1958 ‘f

ACFM; R-25 _ Q. =601 -8B _JVA = \ g
s wo'!'s's \T_ + 460 /\29.92

19.2¢441 s

Test percent isokinetic . - 9142.88(Ts + 460)(Vw,std + Vm,std) - CHI"‘Q

(R-02) (s, + 460) vsps(on)2




} ‘&Steiner Environmental Services

|

ISOKINETIC CALCULATIONS

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

Test { Date B~[G-~-BS Location __ 92 Euzh Ml
Tn1 2% e Vm 787140, 02 2605 Stack ID , 577.5
T, _I.¥ 7 focad  C0,_© Stack Area Ft %.0%
AP ,294s Py 2036 Static _ —,j  Test Time 120
OH _ 328 Wy Mbz  Cp_ 8% Ng 350
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) AH
y _ (S + 460 (B b * 13.6 7{.38%7
m,std 29.92 m Tm + 460
2. Stack gas mojsture condensed at standard'conditions (scf)
: gR-18) o '
v +V ; R-04) = -5 = Qosz.
mostd * wystd V. stq = 89148 x 107(s; + 460)(V; ) b -
3. Stack gas proportion of water vapor, by volume
(R-19) . V. std _
o = g 0932
_ w,std m,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) MW, = 0.44(%C0,) + 0.32(30,) + 0.28(2N, + %C0) = 28.2%
5. Stack gas molecular weight (1b/1b mole)
(R-22) ' = M =
MW = MW (1 - B ) +18(B ) = 27.8%
6. Pressure stack, in. Hg
P .
(R-23) - _static) _
| P =Py 1) - 27,25
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) Ts + 460
8. Stack gas volume at standard conditions (dscfm) '
(R-26) S, + 460\/ P
- = - t S = g ¢
(ACFM; R-25) Qq 60(1 Bwo)VsAs (Ts 50 \s5 @ 422 1,85
9. Test percent isokinetic . = 9142.88(T + 460)(Vw,std + Vm,std) = lp¢,-%9
(R-02)

2
(s, +460) @ VP (D)




& Steiner Environmental Services

{

“I

ISOKINETIC CALCULATIONS

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

Test ). pate 3-19-®F  Location _ Fimsh Mill
T %600 v 14.892 0, __2& -9 Stack ID " 575
T 1871.63 re) [, 009% co, o Stack Area Ft? (03
NP ("3\.‘5(\ Pb 27.2% _ Static -—t'@-l Test Time 1'22
AH o) Vi 1385 C,  BF Ny » BSBL
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) Ay
S, + 460 P, + s5—=
(2t b ' T13.6] . b,
Vn,std ~ ( 75.92 )(E)Vm T+ 460 to79%7
2, Stack gas moisture condensed at standard conditions (scf)
%R-18) . ) '
v +V s R-04 - 500 = (.S
m,std = 'w,std Vy std 8.9148 x 107°(s, + 460)(Vy.) & ST
3. Stack gas proportion of water vapor, by volume
(R-19) - | v
.Bwo = Wsstd = Qfag%Q'
[ Vi,std T Vm,std
o 4. Stack gas dry molecular weight (1b/1b mole)
(R-21) MW, = 0.48(3C0,) + 0.32(20,) + 0.28(4N, + 3C0) -28.2¢
N
5. Stack gas molecular weight (1b/1b mo]é)
(R-22) - . X )
C MW = My (1 - B ) +18(B ) =
6. Pressure stack, in. Hg - o
P .
(R-23) _ _ static| _ <
Ps =Py *\" 736 /) ~ A3

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

(R-24) T + 460
v = 85.49(cp)(JZ_P)avg \/W = 18-6|

8. Stack gas volume at standard conditions (dscfm)

(R-26) ) S, + 460 P

. R- = - t S ) - 669.32.

(ACFM3 R-25) Qg = 6001 - B,g)Vhs (T e 460)29.92 - 13

. s 20, 1 3007 KFh

9. Iest percent isokinetic . - 9142.88(TS + 460)(Vw,std + Vm,std) = 4.7
R-02)

- 2
(St + 460) © VSPS(Dn)




Pape & Steiner Environmental Services

I

ISOKINETIC CALCULATIONS

Standard temperature,'st EL (XEQ 60 or 68); 29.92 inches Hg

Test > Date_ 3~19-25  location _ e Al
T 878 v, 71284 0, __209 Stack ID " ___ S§7.5
T, 9067 3y _[003% (0, o stack Area Ft¢ _ 1€.03
B _.237% P, _T.2L Static =t Test Time 120
av L2y Vie {377 Cp .Y Ng . 3SRG
1. Volume of dry gas sampled at standard conditions (dscf)
Vo,std =\~ 2597 [(T)Vq T+ 460/ T0.5%S”
2. Stack gas moisture condensed at standard conditions (scf)
2R-18) . | |
v +V : R-04) _ -5 _
m,std w,std .‘Vw,std = 8,9148 x 10 (St + 460)(V1c) = L,_qq;|§r
3. Stack gas proportion of water vapor, by volume
(R-19) v
. = w,std -
Buo = ——7 . o84l
k_-=-_ w,std m,std
- 4. Stack gas dry molecular weight (1b/1b mole)
(R-21) . MWy = 0.44(%C0,) + 0.32(%0,) + 0.28(%N, + %c0) =R%-€4
5. Stack gas molecular weight (1b/1b mole)
(R-22) _ _ .
M = MU (1 - !?.wo) +18(8 ) = X192
6. Pressure stack, in. Hg
P .
(R-23) . static) _
| P = Py ) = 23S

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

(R-24) T+ 460 |
i VS = 85'49(Cp)(J—A_F)an \/—g—s(M—ws—)‘ = lq.jt‘{

8. Stack gas volume at standard conditions (dscfm)

(R-26) - s, + 460\ Pg (S
- (ACRM; R-25) Qg = 60(1 - B VA, T 760 \09.9Z) oA.$9
9. Test percent isokipetic . = 9142.88(Ts + 460)(Vw,std + Vm,std) - (4,00

(R-02) (St + 460) O VSPS(Dn)z




Pape & Steiner Environmental Services
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ISOKINETIC CALCULATIONS

Standard temperature, S, 6% (XEQ 60 or 68); 29.92 inches Iig

Test { Date 3-22-%%  Location n7-F
T, Qo YV, <2781 0, 204 Stack 1D " —
T, _6R63 § 9 (0, @) Stack Area Ft° __ 1875
B o248 P QM3 static —.05  Test Time ¢o
A Q.BZ Ve Lo € . B Ny , 3SBZ
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) AH
S, + 460 P, + = ,
|t b 13.6 . ¢ A27C0
- Vi,std ( 29.92")(25)""1 T 460 16
2. Stack gas moisture condensed at standard conditions (scf)
%R-]&) :
v +V ; R-04) _ -5 -
m,std  'w,std Vstd = 8.9148 x 107 (S, * 460)(Vy.) 0,307

3. Stack gas proportion of water vapor, by volume

. (R-19) 6, - Vw,std . ooeT
L vw,s’t’.d * Vm,std
4. Stack gas dry molecular weight” (1b/1b mole)
(R-21)

M4, = 0.44(%C0,) + 0.32(%0,) + 0.28(aM, + %C0) =28

_ d
5. Stack gas molecular weight (1b/1b mole)
(R-22) _ - -

: Mmag =l (1 - B )+ 18(8,) 22.7¢

6. Pressure stack, in. Hg

‘ p ]
(R-23) _ static) . /.
Pe = Py \S1ae ) = 2643
7. Stack gas velocity, at stack conditions (ft/ sec)
_ —_
(R-24) T+ 460

VS = 85.49(Cp)(m—P)avg —SP:(—MWS-T = 0\,05 gq

8. Stack gas volume at standard conditions (dscfm)

(R-26) s, + 460\/ Pg -
(ACFM; R-25) Q. = 60(1 - B VA (t >< )= n059.91
23‘4%% s w''s's Ts + 460 /\29.92
9. .1('est r))ercent isokinetic o = 9142.88(T_ + 460)(Vw,std +'Vm,std) - 10043
R-02

2
(St + 460) 8 VSPS(Dn)




Pape & Steiner Environmental Services

|

ISOKINETIC CALCULATIONS

Standard tehperature, S¢ &% (XEQ 60 or 68); 29.92 inches Hg

Test A ‘Date 23-22-%5 Location 27— Foe ~
T _Fbe v Y2618 0, 204 Stack ID " ___ O
T, ISy <45 00, © Stack Area Ft° 1.97S
AP - 283 P 2643 static _— 05 Test Time o

AH 1$2_ vy, - ¢ . BY Ny - 3582
1. Volume of dry gas sampled at standard conditions (dscf)

(®17) 3¢ + 460 Py 1%H6

| o Vn,sta =\ "zmaz )8V \ 7260/ * 37.3%7

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

%R-]B) \ _ _

v +V : R-04 _ -5 i}

m,std = 'w,std P Vystd 8.9148 x 107 (S, + 460)(V,.) F AU

3. Stack gas proportion of water vapor, by volume

(R-19) v

B = w,std = .oo7L
. Wo Vv
(o w,std m,std

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

(R-21) i, = 0.44(%C0,) + 0.32(%0,) + 0. 28(%!‘12 + 900) = AB.Bf
5. Stack gas molecular weight (1b/1b mole)

(R-22) _ -

| - Mg = mi (1 - 8, ) +.18(B ) = 28.7¢
6. Pressure stack, in. Hg
P .
(R-23) _ static) _ ]
Pe = Py H\Tag) = o3

7. Stack gas velocity, at stack conditions (ft/sec)
R
(R-24) T + 460
Vg = 85.49(C ) (AP) g T(WT =17.02

8. Stack gas volume at standard conditions (dscfm)

(R-26) S, + 460\( Pg '
(ACFM; R-25) Qg = 6001 - Bg )V he (TS 7 460) 75.5z) - bt AT

9; Test percent isokinetic 19142.88(T_ + 460)(V +V ) .
(R-OZ) . 21 3 w, std rg,std loo ‘Zg
. : (St + 460) © VSPS(Dn)




Pape & Steiner Environmental Services
A
— ISOKINETIC CALCULATIONS

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

-

Test | Date XGRS Location YA~EDC=3S  Fashmill Bl el
T8¢ v Azt o, 209 stack 10 " ___ I3 RIS
T 76.0 T — Qu9 co, O : Stack Area Fte [. 1S
\AP o RT P, AT E static —+¢&5 Test Time {20
I‘ZC * fl
AH 1,62 Vg % c, B Ny 9
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) . S, + 460 Py + ———]%“6
Vo,std =\~ 299z )Ty T ¥ 460) " L. 4300
2. Stack gas moisture condensed at standard conditions (scf)
%R-]S) - ) |
Vv +V ; R=-04 ‘ _ -5 - o
m,std w,std Vw,std = 8.9148 x 10 (St + 460)(V1c) 0 2%
3. Stack gas proportion of water vapor, by volume
(R-19) g = Vw,std =
Wo 'y v L0173
_ w,std m,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) de = 0.44(_%(302) + 0.32(%02) + 0.28(%N2 + 9c0) = AR&Y

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

(R-22) Mg = MU, (1 - B) +18(B, ) = A& 76
6. Pressure stack, in. Hg
P ,
(R-23) - _static) .
Po= Py Hrgg) = 43

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

——————
(R-24) TS + 460
VS = 85.49(CP)(JAP)an —P_S(WS—)- = \{llaL

8. Stack gas volume at standard conditions (dscfm)

(R-26) - 5, + 460\( Pg _
(ACFM; R-25) Qg = 6001 - B WA \+—7%0 \o5.57) * Y1657
| 142.88( )(s )MFM e
9. Test percent isokinetic 9142.88(T, + 460)(V +V -
(R-0-2) 91 = s w,std__ 'm,std _lm57

2
(St + 460) © Vsps(Dn)




& Steiner Environmental Services
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|

ISOKINETIC CALCULATIONS

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

Test __ 2. Date_ 3—[9-9¥5 Location _“R-Fp¢ =35
T %o V, _Te.3f 0, 20.9 " Stack ID " 1= 15"
T, _7¢ 5 2% o, o Stack Area Ft’ __ (875
\BP oS5 P, _AT.%  Static -2g Test Time (2(.
M__jo7 V.95 o - 2f Ny -2319
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) L AH
S, + 460 P, + 7=
e b T3.6) - (L
| Vm,std "( 29.92 ')(E)Vm T 460, to-SHSE
2. Stack gas moisture condensed at standard conditions (scf) ' '
ER'—]B) ' ) : o
v +V ; R-04) - 10-5 = .
m,std  'w,std T Vystd T 8.9148 x 107 (S, + 460)(Vy.) = O.HY72.

3. Stack gas proportion of water vapor, by volume

(R-1_9) ] Y, std . o

Vw,std * Vm,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21)

BWO

MWy = 0.44(%C0,) + 0.32(%05) + 0.28(%N, + %C0) = A&

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

(R-22) Mo, = g1 - BL) + 18(B,,) = 2876
6. Pressure stack, in. Hg
P .
(R-23) - static ) _ .
Py = Py St = AT 5

7. Stack gas velocity, at stack conditions (ft/ sec)
(R-24) T+ 460
- AP $ -
VS = 85.49(Cp)( AP)av-g JW 33&0(

8. Stack gas volume at standard conditions (dscfm)

(R-26) 5, + 460\( Pg |
(ACFM; R-25) Qg = 6001 - B WA (7 + 260 \29. %2 = 53(0-g0
9. Test percent isokinetic 19142.88(T, + 460)(V,, opq * Vo std) = (02006
. %I = 3 k]
~ (R-02)

2
(St + 460) © VSPS(Dn)

T




Pape& Steiner Environmental Services

|

ISOKINETIC CALCULATIONS

Standard temperature, S, 2 (XEQ 60 or 68); 29.92 inches Hg
Test 2 Date  B-(%-3S  Location Y2 ~Epe =35

T _q2% v, _$22 0, 229 Stack ID "
”
T,_9%22 ¥ -9 o, o Stack Area Ft© _ (-B7S
NAP L7 Py 2745 static —-&5 Test Time 126
M 126 V.83 o« Bt N 2319
lc p d
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) s, + 460 P+ B\ ’
: Vi,std 29.92 (Vg —‘Tm + 460 = 72.290(
2. Stack gas moisture condensed at standard conditions (scf)
%R-la) )
) +V ; R-04 _ -5 -
m,s#d w,std Vw,std = 8.,9148 x 10 (St + 460)(V]C) 0‘35)07

3. Stack gas proportion of water vapor, by volume

(R=19) v
- w,std -
B0 ™ 7 7 = L0054
( w,std m,std
4, Stack gas dry molecular weight (1b/1b mole)
T (R-21 -
(R-21) © My = 0.64(400,) + 0.32(205) + 0. 28(%n, + - 3c0) = 43, ¢4

5. Stack gas molecular weight {1b/1b mole)
(rR-22)

CMag = MU (1 - B 18(8,) = 8. 78
6. Pressure stack, in. Hg :
P
(R-23) _ Tstatic
Pe = Py H\ o) = AT43
7. Stack gas velocity, at stack conditions (ft/sec)

N .

(R-24) T, + 460

y, V= 85-49_(Cp)(JAP)an \/_P—(WT =3€:-7_Q
s\''s

8% Stack gas volume at standard conditions (dscfm)

&-26) ) ( ) (St + 460)( Pe ) <8
CMM; R-25 Q= 6001 -8B )VA = .‘{

| "“"5‘-03 s wo''s's T5 + 460 \29.92 3
9. Test percent isokinetic . - 9142.88(T + 460)(Vw,std + Vm,std) = (00.L

(R-02) | (5, * 460) 8 VP (0)°
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AMALYTICAL REPORT

SAMPLE TYPE _YFront Half Wash DATE ___3/29 /85"
SAMPLE COMPONENT _Rcetane. ANALYST __ 3K
REQUESTED BY SWPce,
ANALYTICAL METHOD _GRawvimeteic
. Analytical Result
Sample ID |Test | Sample Sample Titer mls
No. 0. |Volume | Aliquot or (total sample) grams
(Absorbance) | Uncorrected |Blank corrected
FDC-33 ! ng ng 0. O2\08 O. CcACE |
g 123 123 O. 02285 ©.022206
3 14 -1 0. 02567 ©. 047
W2 Finsh may | | u‘,:h,. 1673 8. 02056 ©.0V178
' - 2 16— ©.00739 c.00606)
3 I8 6% ©.00973% ©.00857
F 2 Kl \ T3, q2. ©.03%3] o, 0187
0. . as g5 o,w%s o.co% 19
3 95~ 9s 0.677 0. 00623
Rm; il { V75 75 ©, 01623 ©.01539
' 5 102 jor o. 0106S 0-0'093
3 {40 140 ©., 00837 ©,0R77¢
27 FdC-1 | ) to Hho o, 0927 0.09374
Lol i 14l ©.00537 ©.0c%6T
Blk.| 1o 160 ©.0COME
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Pape & Steiner Environmental Services
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ANALYTICAL REPORT
SAMPLE TYPE __EilYerable Rorticulcte. DATE _23/39 /R4
SAMPLE COMPONENT _LOO onen Lilier ANALYST _SK

REQUESTED BY SWPC
ANALYTICAL METHOD (FravimeXcic.

Analytical Result

sample ID |Test | Fivtec | Sample Titer mls (total sample) grams

Mo. Mo. Ne. - Aliquot or
_ (Absorbance) Uncorrected |Blank corrected

EDC-35 | 10=-404 ' O.co05 1D O, o0Ccs5\7
Q. le-403 _ ©. 00106 o. 0CHIO
3 |1o-4eS ' | o.00469 O+ OOH72
#2 Fnishmi| L 10=4CO | —. 005 O .0CCo0
L fre=qoz |  |~0.00055 0.co0c0
3 |io-390 O, OC0AE ©. OO0 "
R | _ -
Lo ¥ Kl |\ jo~Hdob —o. ©EO73 | ©-09°CY
L[ 1o-372 —0. OC023 © .0 0000
3 |ic-ucg . _ o, POCE o, COOI
Raw ™M ] ic—396 . O oolsd o. OO|q3
A | =39 | 0. coasa, ©.00%36
3 | 1o-4e7 0.00\70 o, CONTH
A7-Fpcy| | 1o -4cg ©,000\7 . ©002
2 | omqn- o. coool o, 0005

RYk.| e~ —o.0cc04
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SAMPLE HANDLING/LOG-IN

Date 2-20 B¥ /5—?-(—87‘ Test Location _ G linfuCoefu /ﬁ‘& /<.‘Ia
' {

Sample Type Volume Comments

8563 & FHA‘ | i
6361 Meth Sample Test dm’.’«.&?{% - ”aw_a_.gaﬂ%d\%o
—— /

i

856364 5 _ME \Z " “
2. Meth Sample Test

T Edd
3. 85 6367 fieth Sample Test *, \ln

——

856370 5 _ME .
Meth Samp]e Test

Dot

At
5. ‘ 856362 Meth Sample Test
aniC

_,...-——'!

__ il
856363 qnth Sample Test|

o = e =]

.. G FHA_ 3
8. [2555369 Meth Samp]e Test!

—

6371 § MF 2

‘ﬂ"‘"/_'——_‘

: 85 - —_

9, Meth Sample Test

w6372 < ME 3

¥0. i Meth Sample Test! Test
11.
12.

CHAIN OF CUSTODY

—P
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SAMPLE HANDLING/LOG-IN

Date 3/21-21/é§ Test Location ﬂ&u}[!’h” r ~[GJ(,0/[M+CD//€CE_

Sample Type Volume ' Comments
856365 .o [HA )
1. ] Meth Sample Test (\)Cu) Ml
856366 5. MF
2. teth Sample Test
3.
a

- |
6. A EL
7. AT1-F-1 Qudéuﬂd&df_/aﬁhd

. .

| |
|
(

12. Ly
CHAIN OF CUSTODY




Pape & Steiner Environmental Services
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SAMPLE HANDLING/LOG-IN
Date 214-85 Test Location _ SQWEC
Sample Type Volume Comments
8 7bEf:itﬂi'_
1. 6349 Meth Sample Test| +9 Cud Al
85 S _FE T
2 6350 Meth Samplﬂ Test
Lo 635 S Euh j->!
;. 85 351 Meth Sample Test.
856352 _S MF )
a. Meth Sample Test|
_ 856353 .93 MF_ Z-
5. - . Meth Sample Test
| g56354 _ 5 mME
|  Meth Sample Test
- .5 muA |
o 7. 856355 Woth Sample Test _Fbe-28 (Fiu”m_k aull FQQ ?g‘{tm
- - - - Duat Gl
6356 EHA_
8. 85 Meth Sample Test
856357 & Fivl. 3
9 ‘ Meth Sample Test
85 6258 2. AL ! i
10 8Meth Sample Testp
ME_ 2 :
1. 85 635 feth Sample Testlt
AMF
12. 856360 g Sarm?le Test‘

| e

g@@ {}J&m ufJ

CHAIN OF CUSTODY




Pape & Steiner Environmental Services

ﬂl

SAMPLE HANDLING/LOG-IN

Date 3/1b/é5#'

Test Location

Sample Type Volume

s _FaA
| 856481 oTR Sample Test

s WPC,

Comments

s _mE_ ]
2_l856482 Meth Sample Test

5 FHL A
3. \856483 Meth Sample Test

N I 2
g) 7 6484 Meth SampTe Test|

85 s FH/’r 3 |
5.‘ 6485 Mot Samols Test

85 5 MF 3
6486 Meth Sample Test

g 5 FHA |
: 856487 Meth Sample Test

5 mF_ |
8. 856488 Meth Sample Test.

5 FHA o
9. 86489 Meth Sample Test

5 eaan S MMF &
10. 856490 Meth Sample Test

11.

12.

CHAIN OF CUSTQDY
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RUH # 4 AR 25785 18:13:11

AREAY
RT AREA TYFE  AR/HT RREAX
LIST: LISY B.a1 374 BV 0.638 8.269
N . 8.49% 15134 ¥8 9A.85% 4.G36
. PEAK CAPACITY: 1139 a 93 11839 08 3.062 9_2%2
- 182 4en22 BB A2 14.
553031 : ?' 8.1 413 59940 BB ©.269 18.568
CHT P = 1.8 9.54 78R47 BB  0.645 24,166
PK W 3 B84 13.10 #9335 O BB @ 352 u_ 909
g THREH = _“ 24 .44 8257’9  FO 1.599 22,115
AR REJ = @
TOTAL AREA= 32296H

T UL FACTOR= 1.G06RE+H8
E§%=“=""" 55 '

)k : CAaLliy ESTU
KEF % RTW: 2 o
- ZRTW: 2 &
caLe R1 JL1
>l,13 1:8 .55 i % 3 5 9
| Fra oL 9 4 2y 4 4 B
351 . 8 ¢ + 5 3 3%
4:49 , § 3 % A L4
- 8:3 . 9 4 I S
€:2 4 . 4 4 c 47 0 4
- 2
REF F¥ CALS
1817
L1%7: CALLB
— EST LALIE RUNS 1
REF % RTU: 20.99 % RTW: 2£0.66

cnl e RT L AMT /AREA
1R 8.55 J.3U90E+B1 3. S416E-83
8.94  5.44006+81 1. 7055E-93
1.82 5.J36BE+G1 1, 143RE-83
4.13 J.0660€+81 8. 4518E-74
9. 5.3368E+01  6.9810E-84
24.44 4.7040E+01 5 3717E-04

18

;‘
1
o U Bt 1O

- '.
SEN (]
\ B . RUN A 4 MAR/E5/55 18:18:11
- ESTO eV
Ry AKEA TYPE (ALt AMOURT
@41 . B8 BY 2.190
9.55 15034 V8 IR 53.598
8.94 363 BB - 2 54.400
= 1.82 46622 BB 4 53. 784
4.1 59940 kG 4 568664
9,44 %47 BB 5 53,368
13.14 2935 0 RE 10,924
_ 24.44 §7570 #B 6 47,948
T0TAl ARER= 322960
WL FACTOR= 1.0BBEE+0R
285
0P 3 6@
KPRT UNC FKS YES
TR ok s 2¢e
RFUNCPKS= . B 6 3 5 4 1 @@
uuwﬂ&b'\ihﬁ &
ad Clii4
RUN ¢ 4 FAR/Z5/95  19:18:11
=10
kT AKEA TYPE CALW AMCUT
8.1 UYL 3.451
8,55 15134 v8 1o 53.5%
8,94 31839 HBR 2 g;.}gg
1.92 46622 BB 3 .
f.*‘icﬂg_. 413 5994 B 4 56.400
sW Y 9.94 78047 B8 5 53.868
13.18 2935 0 kB 19333
R 29.44 87579 P8 6 47,019
s1op
TOTAL ARTA= 322968
ML FACTOR= 1. BURAE+

”

\“ . L




15
PEAK CAPACIVY:

ZERD

ATT 27
CHY 5P
PK WO
THRSH
AR RE.

1929

B 26

7'%
stop

RUN # 2

ESTD
RT
9.44
1.42

TOTAL ARER=
ML FACTOR=

1154
9,-9.2

1.9
B.16

] 8
X\
oy |

ﬁ;m\\w

MaR/25/85 11:@9:81

AREA TYPE CALE
1837 PY 1R
%7 P8 3

AMOUNT
9.877

1264
1.0000E+90

’<_Yi:¢)’ R ‘}NJ
| 6\”#3\6

1.3

]
H'w
T
2132
)
RED)
i
sToP
RUN ¢ 9 HAR, 25785
ESTD
RT AREA TYPE CALY
8.44 lesz2  BY IR
%.85 asiove 2
1.32 783 FB 3
10TaL arER= 2718

AUL FACTOR= 1. QRAGE+eR

12:16:23

AMOUNT
3.831
1.452
6.993




niy oG

'\.h“ I
X 3 Gt e e - le "

L18T: LIST
PEAK CAPACITY: 1154
! ZFRO = @,-0.2
" ATT 21 = |
# CHT sP = 1.8
132 PK W) = ©.84
THRSH = =1
AR KFJ = @

ERNY
ﬂ> .9
W
: 97
¥
A
M L
%Lﬁj_xe-sa
~{r4 . 6
L
i 4.3
L
_rn
sT0P
29'1
STOP
RME 8 MAR/ES/85 11:44:00 (_wgcg
ESTD !
RT AREA TYPE CALD AMOUNT
8.44 1115 P IR 3.948 RN ¢ 11 WAR/25/85 12:50:49
.85 330V 2 1.423
1.3 634 89 3 9.762 EST0
RT AREA TYPE CALY AMOUNT
, 9,42 861  BY 3.049
TOTAL ARER= 2632 .55 1515 VB IR 53,561
ML FACTOR= 1,B6BBE+00 6.94 Jge? KB 2 54.379
1.81 46694 P8 3 53.332
469 59435 VB 4 50275
9.77 742 P8BS 54,664
24.31 3642 PB 6 49.227
TOTAL AREA= Jea818

MUL FACTOR= 1.6000E+988
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* Pape & Steiner Environmental Services

SAMPLING POINT LOCATION DATA SHEET

P'Iant-o‘-z I‘/ll“\ SMJ& | ﬂo‘ll "fal\_\musdmp-/[r I'n
Date '3f20fg§ 2o 'F L( vfrhdmo‘ns Po. JJ
Test Location X ’n‘ .

Upstream Dist./Dia.
Downstream Dist./Dia.

No. of Sampling Points 2\
)
Stack Dimension /éO fID,
Coupling Length /u ra ./ asstm 4))/

(D exl.\-lm m-‘s Qre 3 male -0 7%/9&
P wn’[ one¢-S/ &f {-Pmald /'D/ae 7’4/“/
%_Q.L’Pf Mj 1',_04.—/ are 2" aue/ (4 Q[é{z.—éo/pg

Sample Sample 1 Sample Sample
Point Dist Point Dist | Point Dist Point" Dist
/ 9, 2
2 /6.5
3 |d96
v 139/
< |45.8
L 162.7
7 |768.¢
£ 1/235.8
71137y
2 1/Y.9
// /55.0
/217623

SAMPLING POINT RELOCATION:




Pape & Steiner Environmental Services

. K FACTOR/NOZZLE CALCULATION
AT
J-20-#)— - 782.687(cp)2(1 - B, )2P MM, /
Konwspm
XEQ KC |
cP £+ 0w 40 wd =_3/,73
Bwo 08 oz _ /&S K(R10) = /6S5S
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SAMli‘LING POINT LOCATION DATA SHEET

plant_SWPC - /Zlu‘f‘r P/a’n—/ <
pate__3-/9-8% - ) :&*67 [\/“:?

Test Location . -, lg‘z /@ [ !
Upstream Dist./Dia. 7" ] v ' AZ ' L
Downstream Dist./Dia. /"/.5’ ’ / : .

No. of Sampling Points_, N

,lr‘ -
Stack Dimension /9% /8 1‘ - \

Coupling Length ___3/%” /A , .y
’ - lonk w/ 2= 10" repdd foshde bo
6_’5' Dlﬂ, - /é. ‘/ ! | .-;/:. IIIOZ);':'OCP' u/%-” /IO ! ot ‘,Sro:rrc ;74')-//00:53'
Sample ' | Sample Alo Sample AP Sample AP i
Point Dist Point %st Point [ﬁt Point Ei:st
Yy | |432 g | 1S°F | Y6 | o |.€0
N 2 16.96 N7 \L, vg | A 62
57 3 |86/ | e | <2 | N4
7y 7 |10-75 LY .52 62
% s (589 | Ly s2 62
/%% 6 |rs.0Y Y .52 1.62
‘ ’%7 7 |/1l¥ /€ .52 62
SAMPLING POINT RELOCATION:
' _ ' H
L | o ' 4 ;,g fa1t:6
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K FACTOR/NOZZLE CALCULATION

782.687(Cp)2(1 - Bwo)zpsnwd

K
2
Ky MW P
XEQ KC
cp §Y 09 A/ md = 28.8%
Bwo 0y 0z __ O K(R10) = _//3S
Ps Hp0" __ & Ko (923
Pb LY
| LAfAH T \.25
Ry
XEQ ND S | '
AP 40 ~ Ideal Nozzle @ 1.1 aH = __ 0,200
Ts 7Y Ideal Nozzle @ 1.8 aH= (0.227
Tm 75’
T
AH = K(Nd)4(Tm-) (AP)
s
XEQ KND HYS & .
(1) Actual Nozzle I.D. ,23/9 (2) Actual Nozzle I.D.
K(Nd)4 (R09) -3,258 3% K(Nd)4 (R09) =
XEQ DH Nozzle 1 Nozzle 2
High Low High Low
Tm 1din
Tm out
Ts
AP
AH
CLZ

HP 41CY Program 3/82
ND Revised 11/83




Pape & Steiner Environmental Services DRY GAS METER/ORIFICE METER CALIBRATION DATA

R
e
Date 10 L20/8¢ Dry Gas Meter No. (O0BY S5
Barometric Pressure, in. Hg_RX% #¥ _ Standard Test Meter No. 69229
Meter Box No. _@4¥ Operator /@Z— 68 °F ~22°~
Standard Test Meter Meter Box
Pres. | Temp. Volume Pres. | Temp. Volume Time ¥ K0
("Wg) | (°F) (Ft3) ("Wg) | (OF) (Ft3) (min)
e¥. 853. 00K 9% |9y | 582. 78
2 lea | gzs.sas | 0.5 |gy |seloee 37 |ys.0! 02848 0.7/
¢3 /2415 490.75 | /8. 547
e B827. /68 s7or Vg8 | 6OB. 873
-2.0 163 | 85¢.256 70 | o7 |os | s86. 47/ |29.0 | 0.98 o 204/
3.6 1 20 Y& 7725 24, 402
o032, 759 DL\ ¥ | e36. 329
2093 | =27 |e# | ggo.ggg | 1.5 Veoy V97 | 6/d. 865 | SO 0.985¢% | 0. 845
: 65 2/ 867 AL R3. A
. 67 924 895 06 N\ | 640, 006
245 -3.83145 | 8.57R 2.0 |pslwze z22.0) 0. 9885 06227 |
&l oo BR6 /[03.5 | /7.0 :
- e | 963./32 w07 \rol| ¢90.053
~ 943 | ~47 |66 | 224237 3.0 |t Vo3| 4.7 |\ 240 | 0.9885 0. 48243 |
Lo ¢é 2. BI5 Wd25 | n3. 2307
4.0

Average o.98¢9 0.6930

“Std.Dev. g.oc0r7 0.0/
(0.2%) (2%)

: s
( AHg )(Tdi * Tdo ) (V_s Tdo\[ Poar * 1328
V. \P + 5 + 460 t \Ts AH
y = S\ bar 13.6 2 B Pbar *13%
AH (] 0.5
Vcl (Pbar- + 13.6)(T5 + 460) Tdo AH
AH
(pbar * 13.6)(” )
where
AHs = Standard meter pressure'drbp 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
Ti. = M s = Molecular weight of air
dj eter box inlet temperature (28.96 1b/1b-mole)
Ty, = Meter box outlet temperature P
© " bar

= Barometric pressure
Meter box dry gas volume :

-
o,
n




Pape & Steiner Ervironmental Services DRY GAS METER/ORIFICE METER CALIBRATION DATA

I

Date 1 /29/85 Dry Gas Meter No. 10327223
Barometric Pressure, in. Hg_X7.355 Standard Test Meter No.__g2R7%

Meter Box No.__ €3& Operator AP (Fk)
Standard Test Meter Meter Box
Pres. | Temp. Volume Pres. | Temp. Volume Time Y KO
AHg | Ts Vs AH | Td; Tdg Vd
("Wg) | (°F) (F£3)  [("Wg) | (OF) (Ft3) (min)
73 2 0.2 ||\ 74| 2ok 7.22 £ OO/ 0.7335
7é
23 3 0.8 |29 |75 | 3.020 5% | 41003 0. 7/97
73 Al 1.8 |y |% S.0/5 é.¢3 | re0d \0.7/29
73 5 3.4 &5 |7¢ | s 008 492 | ro/  lo.-6983
/
23 =1 5.0 |88 1727 | #.972¢ SoB | £05 0.6943 |
83
73 S 8.0 |97 |72 ¥. 903 3.30_| L0290
77
Average /Zoo98 0. 2778
Std.Dev. @Q.0072 Q.00
, o (0.7%) (H:.z%)
. § . ) A s
( AHg )(Tdi *Tdo - ) (XEXTdo)(PbaV Y136
Vo (P + -+ 460 t \Ts AH
y =3 bar ~ 13.6 2 _ Pbar * {76
AH 0 0.5
Y4 (Pbar * 13.6)(T5 ' 460) Tgo &4
AH
(Pbar * 13.5)(”m)
where :
AHS = Standard meter pressure drop Y = Meter box correction factor
T = Standard meter temperature K, = Orifice meter calibration
Vo = Standard test meter dry gas volume constant
AH = Meter box orifice meter pressure drop t = Calibration time in minutes
= : Mn = Molecular weight of air
:Ch Meter box m];at temperature (28.96 1b/1b-mole)
do = Meter box outlet temperature bap Barometric pressure

-
[= 8
n

Meter box dry gas volume
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NOZZLE CALIBRATION DATA

DIAMETER (in.)

A_p.3055 DATE _ A/ =02 - 35
B o.3d58 . NOZILE NO. /¥¥ ¥
C_2.305% OPERATOR __ A<
D_0.353

E

.




Pape & Steiner Environmenta
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DIAMETER (in.)

A 2.2370

B _0.23773

C 2.233¢9

D &2.2352

AVG. p 2

4

NOZZLE CALIBRATION DATA

DATE 0/1/0 5;7/99'
NOZZLE NO. /%37

OPERATOR k¢
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DIAMETER (in.)

A _ 3973
B .37 29
C 3403
D o 3400
E

F

NOZZLE CALIBRATION DATA

/2-AF -~ R¥

DATE

NOZZLE NO. 122/

OPERATOR fo el 24
‘ v/




Environmental Services

NOZZLE CALIBRATION DATA

A

[g* D
\Q

.

DIAMETER (in.)

A _0.35%79 DATE _0/~02 -3¥

B_0. 3585 NOZZLE NO. /376

¢ 0.3570 OPERATOR ﬁ/((
D _0.3582

E

.

AVG. ©0.35%2
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NOZZLE CALIBRATION DATA

DIAMETER (in.)

A 0.2325 DATE Oy =02 -85

B 0.232/ | NOZZLE NO. _,45¢
C 0.23/0 | OPERATOR _RAC
D_o23/%

E

F

AVG. 0. 23179




Scott Specialty Gases seu emonmns rmsamine

PLUMSTEADVILLE, PA. 18949 PHONE: (215) 766-8861 TWX: 510-665-9344

PAPE & STEINER Date: Nuuemaenhégéewah
5801 NORRIS ROAD Our Project No
BAKERSFIELD, CA 93308

Your P.O. No.. LT 7297

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. AAL7584 Accuracy_?,]j,‘;_- Cyl. No. __ : Accuracy
Component Concentration Component Concentration
Carbon Monoxide L401.9PPM gﬁ
V
Carbon Dioxide 16.02%
Oxygen 7.52% A
Nitrogen Balance_ ?
_ ' Analytical % Analytical
Cyl. No. Accuracy i Cyl. No. Accuracy
Component 2 Concentration Component Concentration

k.

k4

——

Analyst Approved By %&
_ _ /4

The only liability of this C. for gas which faily to comply with this analysis shall ba

-3 ¢ th { by the Comp without axtra cost.

CERTIFIED REFERENCE MATERIALS  EPA PROTOCOL GASES
ACUBLEND®  CALIBRATION & SPECIALTY GAS MIXTURES  PURE GASES
ACCESSORY PRODUCTS  CUSTOM ANALYTICAL SERVICES
TROQY, MICHIGAN / SAN BERNARDINO, CALIFORNIA / HQUSTON, TEXAS




a division of
Environmental Technology, Inc.

Scott Specialty Gases s

PLUMSTEADVILLE, PA, 18949

PHONE: {215) 766-8861 TWX: 510-665-9344

Datc: _October 23, 1984
46123
Sp 7290

Our Project No.:
Your P.O, No.:

PAPE & STEINER
5801 Norris Road
Bakersfield CA 93308

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. _ AAL 8335 Accuracy_%24 Cyl. No. Accuracy
Component Concentration Component Concentration
_Methane 53.59 PPM . ?%LE
: ; &
Ethane 54,4 PPM . ‘%‘
A\ YN
Propane 53.30 _PPM A ko: Y
Butane 50.66 PPM %
%
Pentane 53.86 PPM,
Hexane 47,04 ppM”
Nitrogen AnfRlRAFE 3 Analytical
Cyl. No. Acturacy Cyl. No. Accuracy
Component “®Concentration Component Concentration
5
St i
Analyst Approved By /f_ 15//{1 ,/h' OW G —
‘ﬂnon.lvlhbﬂ.ltyo((hhl" p far gas which fails to

ply with this analyss shall be replacement thereof by the Company without extra cost.

CERTIFIED REFERENCE MATERIALS EPA PROTOCOL GASES
ACUBLEND® CALIBRATION & SPECIALTY GAS MIXTURES PURE GASES
ACCESSORY PRODUCTS CUSTOM ANALYTICAL SERVICES
TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA / HOUSTON, TEXAS
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