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Reference T ,
Report Sect, & i
) Reference Z /
Source category: Portland Cement - - L Date: 01/12/93
Plant name : Lehigh Portland Cement Co. ' Location: Cementon, NY
Testdate . 11/8 - 11/9/84 Ref. No.: 26
Process : - wet _ Basis for process rate : kiln feed in GPM
Emission | Process Volumetric
Type of Run| rate, rate, |Emission factor flow rate, | Concen
Source control Pollutant No.| Ib/hr ton/hr kg/Mg | Ib/ton DSCFM ppm
rotary kiln ESP |BASED ON KILN FEED RATE IN GPM CONVERTED TO CLINKER PRODUCTION RAT
(coal-fired) filt. PM 1 8.50 62.5 0.0680 0.136
filt. PM 2 8.60 62.5 0.0688 0.138
filt. PM 3 12.00 63.3 0.0948 0.180
AVERAGE 0.0772 0.154 |BATING: C
S02 1 1,256 62.5 10.0 20.1
802 2 1,196 62.5 9.57 19.1
802 3 980 63.3 7.74 15.5
AVERAGE 9.12 18.2 |RATING: C
cO2 1| 116,430 62.5 931 1,863 108,726 16.1
co2 .2 96,904 62.5 775 1,580 99,072 14.3
co2 3| 121,915 63.3 963 1,926 110,707 16.1
AVERAGE 890 1,780 |RATING: C

Notes: 1. Data rated C because of uncertainty of process rates and poor documentation.
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SECTION 1.0

INTRODUCTION

A series of particulate emission compliance tests was conducted by
KVE Inc. 6n the kiln at the Lehigh Portland Cement Company located in
Cementon, New York during November 8-9, 1984-.‘ The purpose of this program was
to de_mnstrate compliance with the New York State Department of mvironmental
Conservation's particulate emissions limitation of 0.05 grains per dry
standard cubic foot amd the sulfur emissions limitation of 1.9 pounds per
105 Btu. Testing was completed within two months of the September start up

during which extensive repari.s were made to the electrostatic precipitator.

The compliance test series consisted of three EPA Method 5 tests with
a Method 6 sulfur dioxide impinger train conducted at the kiln exhaust after
an electrostatic precipitator.. Throughout the testing, the facility was
operating at its present maximum sustained output of approximately 1500 tons
per day of clinker (400 GPM slurry input) while firing approximately 16.5 tons

per hour of pulverized coal.

Vvisual opacity readings were taken throughout the two-day test period
in accordance with EPA Method 9 procedures by a NYS DEC Region IV representat-
ive, Mr. Ronald Daoust. Particulate enissions testing at the stack was
conducted by KVB, Inc. anl observed by a NYS DEC representative, Mr. Bruce
Gould. Mr. Richard Forgea of the NYS DEC Region IV reviewed the test protocol
prior to the initial day of testing and was cognizant of all the test methods
and procedures employed.

The particulate emissions test series was conducted by KVB, Inc. under
the direction of Mr, R. L. Baker, Project Engineer, assisted by Mr. P, C.
Coviello, Principal Technician and Mr. R. A. Parker, Senior Technician.

This report contains the results of the particulate emissions tests
and associated documentation of the raw data, reduced data, and test
conditions. Applicable pre-test data, field test data, operational data, and
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reduced data are presented in the appendices. The fuel analysis presented in

this report indicates the results of individual samples taken during each

compliance test day.

—
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SECTION 2,0

SUMMARY OF TEST RESULTS

The results of the particulate emission compliance test conducted on
the kiln exhaust stack of Lehigh's Cementon facility in Cementon, New York,
are presented in Table 2-1, This data represents the emission level of the
kiln exhaust stack while firing pulverized c¢oal to produce approximately
1500 tons per day of Portland cement. The applicable emissions limitation for
this facility is 0.05 grains per dry standard cubic foot.

TABLE 2-1, PARTICULATE EMISSIONS RESULTS

Particulate Emissions

Date Test No. Time Period (hr) Gr/DSCF* 1b /hr**
11/8/84 LC Comp 1 1525 = 1657 0.009 8.5
11/9/84 LC Comp 2 1316 - 1428 0.010 8.6
11/9/84 LC Comp 3 1610 - 1722 0.013 12.0
AVERAGE : ' 0.011 9,7

*Standard corditions 6B°F amd 29.92 in Hg at stack oxygen level
**Based on stack velocity method of analysis

The emissions levels in Table 2-1 were computed throuwgh KVB's Emission
Data Reduction Computer Program (See Appendix A and H) which is in accordance
with the appropriate EPA methods. The raw test data taken during each test
appears in Appendix B.

A representative of the NYS DEC Region IV was present at the test site
during the initial compliance testing day amd was fully cognizant of the
testing procedures used. The results indicate that the particulate emission
levels for the Cementon kiln are well below the 0,05 GR/DSCF limit., The
compliance test filters are being preserved and are available for inspection

by the NYS DEC upon reguest,

2-1 KVB71=71500-2007 D304




Visible opacity was recorded using EPA Method 9 and was conducted
during each day of compliance testing by a NYS DEC Region IV representative.

The sulfur dioxide emissions testing was conducted to demonstrate
compliance with the 1.9 pound per million Btu regulation. Results of the
suifur testing, run concurrently with the particulate testing, appears below
in Table 2-2.

TABLE 2-2. SULFUR EMISSIONS RESULTS

Sulfur Emissions

_'ppm at 3%
pDate Test No. Test Period as S0, Ib/hr S 1b/106 Btu
11/8/84 1C Comp 1 1525 - 1657 1540 628 _ 1.48
11/9/84 LC Comp 2 1316 - 1428 1537 598 1.42
11/9/84 LC Comp 3 1610 - 1722 1205 490 1.17
AVERAGE 1427 571 1.36
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SECTION 3.0

KILN DESCRIPTION

The Lehigh Portland Cement facility consists of a single wet process
kiln manufactured by Allis Chalmers. The original design capacity of the kiln
was approximately 1500 tons of clinker production per day (TPD). The 550-foot
long Kiln is normally fired on pulverized coal. Pertinent kiln operational
data taken during the compliance testing is included as Appendix C.

The exhaust gases exit the kiln and enter a western electrostatic
Precipitator (ESP) prior to entering a single 270-foot stack. The kiln gases
are drawn from the clinker cooler by the use of an induced draft fan situated
at the base of the stack. A schematic of the exhaust gas path amd the locati-
on of the sampling plane is illustrateﬂ in Figure 3-1, Operational data
documenting the power levels which existed in the ESP appear in Appendix D.
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SECTION 4.0

EMISSION SAMPLING AND ANALYSIS

The various procedures used in stack sampling, laboratory analyses and

data reduction are described amd discussed in the following sections,

4.1 SAMPLING PLANE AND TRAVERSE POINT LOCATION

Testing was performed in the stack at test ports located
5.50 diameters downstream of the last flow disturbance and 14.0 diameters
upstream of the stack exit. Figure 4-1 illustrates the sampling location at
the Cementon facility. Twenty-four sampling points were specified by EPA
Method 1. fThere are two ports installed 90 degrees apart in the stack, there-
fore, 12 points were sampled in each port. Sample point locationé are

presented in Figure 4-1.

4.2 VELOCITY TRAVERSE

The gas velocity was measured at the traverse points specified in
Figure 4-1, using an ®"S" type pitot tube. The presence of cyclonic flow was
quantified by the following procedure. The pitot tube was positioned at each
of the traverse points such that the face openings are perpendicular to the
stack cross-sectional plane. A null (zero) reading at "0° Reference" was
construed to indicate the absence of cyclonic flow. If the reading was not
zero, the pitot tube was rotated in increments until a null reading was
obtained. fThe absolute angle of a null reading was recorded in degrees as a
deviation from the perpendicular, and the summation of all the traverse points
was calculated. The resultant overall average for the sampling plane averaged
1.4 degrees which is within the acceptable limit (10 degrees). The cyclonic
flow check was performed at a steady state condition under normal production
rate conditions. This data is included as Apperndix E.
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4.3 PARTICULATE SAMPLING PROCEDURES

Particulate sampling was in accordance with the EPA Method 5.
Particulate matter was collected by out-of-stack filtration utilizing the
basie econfiguration shown in Figure 4-2, A 14-foot heated inconcel probe was
utilized for the sampling. The sampled gases passed directly from the probe
into a glass housing which contained a preweighed 11 cm glass fiber filter.
The glass filter material, Reeve Angel Grade 934 AH, had been previously shown
to be chemically inert having a pH of seven. fThe filter housing was contained
in a small oven thermostatically controlled to maintain a temperature no
higher than 320°F.

After the filter, the flue gas sample was drawn through a flexible
vacuum line to six Greenburg-Smith impingers maintained below 68°F, The first
and second impingers each were filled with 100 ml of IPA 80 percent in water
to serve as condensors, The third was left dry amd the fourth and f£ifth
contained approximately 100 ml of hyirogen peroxide, followed by a blank ard
finally 250 grains of weighed silica gel. The outlet of the last impinger was
connected by an umbilical cord to a RAC Staksampler meter/control box., The
meter/control box contained a vacuum pump, regulation wvalves, instantaneous
flow meter, integrating flowmeter, pitot tube, manometer and vacuum gauwje,
Flowrates were adjusted to obtain isokinetic sampling utilizing the RAC
Stacksampler box and associated nomographs.

Sampiing times of three minutes per traverse point were used for each
test, yielding a total test time of 72 minutes, Prior to and after each test,
the sampling train was checked for leakage. A seal was placed over the end of
tlie sampling nozzle and a vacuum was drawn. For the pre-test check, a 15" Hg
vacuum pressure was drawn for the post-test check, the vacuum was at least
equal to the highest vacuum recorded duriné the testing. A leakage rate equal
to or less than 0.02 cfm was considered acceptable. The pitot tubes were also
checked before each test in accordance with the procedure outlined in the
FEDERAL REGISTER.

At each point the various sample train parameters were recorded; the

raw data are presented in Appendix B,
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Required 02 measurements were obtained using a portable Teledyne
analyzer, calibrated on ambient air which drew the sample from a tap located
at the gas exit of the RAC box. The excellent correspondence bétwee.n Teledyne
and Orsat analysis has been witnessed by personnel from EPA, as well as the
NYS DEC and was therefore, approved for use during the compliance testing, at
the pre-test conference., Orsat analyses were run on a two-port composite
sample collected in a Tedlar bag for each of the compliance tests.

A pulverized coal fuel sample was taken during each test day, and the
analysis of a composite sample was used to reduce the data. The fuel analysis
was performed by an independent laboratory (Warner Laboratories) and a copy is
presented in Appendix J. |

4.4 LABORATORY PROCEDURES

The reported particulate emissions are a combination of the
particulate matter collected on the glass filter and the particulate matter
deposited on the sampling nozzle, probe amd upstream filter housing which are

recovered with an acetone rinse.

Prior to testing a series of filters were held in a desiccator for
24 hours and weighed. Immediately following each test the filter was weighed
and promptly transferred to a desiccator for a period not less than 24 hours
prior to fipal weighing., The particulate matter upstream of the filter was
collected by rinsing the sampling probe and all associated glassware with
acetone, brushing the sampling probe to loosen adhered particles, rinsing the
brush and probe again and collecting the entire rinse in a tared beaker. This
acetone rinse was evaporated to dryness using a warm air flow. The sample
handling history is summarized in the chain of custody forms in Apperdix K.

The resultant collected samples were cooled in an ambient desiccator
and weighed to the nearest 0.1 milligram. The tare amd final weights for each
test are presented in Appendix F,

The volumes of water from the flue gas samples were determined by
measuring the volume in the flexible hose (filter housing to first impinger)
amd impingers plus the weight difference of the silica gel. A summary of the
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filter weights, wash weights, condensate volumes amd dry gas volumes are

presented in Table 4-1,.

TABLE 4-1, WEIGHT AND VOLUME SUMMARY

Test No. Filter Wt. Wash Wt. Total Wt, Conrdensate Meter Sample
(mg) (mg) (mg) VOL. (ml) VOL., (SCF)*

LC Comp 1 18.6 1.9 30.5 430.5 51.491

LC Comp 2 16.6 14.9 3.5 431,0 47.825

LC Comp 3 21.6 20,4 42,0 456,.5 49,948

*Dry at 68°F and 29.92 Hj

4.5 DATA REDUCTION

The particulate data reduction technique utilized KVB's computerized
particulate emissions data reduction program which uses the EPA "F Factor"
method presented in the FEDERAL REGISTER of August 18, 1977 (Volume 42, Number
160) ard June 11, 1979 (Volume 44, Number 113). The actual equations used by
the KVB program are presented in Apperdix H. Sample calculations for each
compliance test appear in Appendix I.

Input to the computer program includes the raw sampling data,
laboratory weights, kiln operational data and the fuel analysis. The computer
output contains the final particulate mass loadings in various units, the fuel
analysis, operational data aml the percent of isokinetic sampling. The
percent isokinetie samplings for the tests ranged from 102.3 to
106.7 percent., Included in the output is a listing of the individual sampling
point raw data and the imdividual sampling point velocities, Average values
for each variable are listed. The printed outputs are presented in
Appendix A. '

Table 4-2 contains a summary of the particulate mass loadings and

percent isokinetic sampling for each of the compliance test runs.
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TABLE 4-2. PARTICULATE LOADINGS AND PERCENT ISOKINETIC

Test No. Particulate Mass Loadings Percent of Isokinetic
GR/DSCF LB/HR

LC Comp 1 0.009 8.5 105.3

LC Comp 2 0,010 T 8.6 , 106.7

AVERAGE 0,011 9.7 104.8

4.6 CALIBRATION DATA

Eéuipment for the testing was calibrated under the following
conditions by KVB personnel. Appendix G presents the calibration data.

1. Precalibration of the dry gas meter and flow orifice. These
calibrations were performed at KVB facility. The flow range
covered 0.5 to 4.5 inches H,0 of orifice manometer setting
(AH).

2. Postcalibration of the dry gas meter and flow orifice.
These calibrations were performed at KVB facility as
specified in the FEDERAL REGISTER (Volume 39, No. 177,
September 11, 1974). A series of three post calibrations

. were performed on each metering system utilized for
compliance testing at the average AH and at the maximum
vacuum experienced during the testing.

3. Probe nozzle calibration. The 3/8" nominal size orifice was
calibrated on site using a set of inside calipers. Four
diameters were measured. The resultant mean diameter was
0.376 inches. '

4., Pitot tube calibration. The pitot tubes were calibrated by
Nutech Corporation outlined in the FEDERAL REGISTER, June 8,
1976, Volume 41, No. 111.
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APPENDIX A

METHOD 5 - COMPUTER REDUCED DATA
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KVB, INC. 180046 SKYPARK BLVD. IRVINE, C.A. 92714 (714) 250-4200

xxxnuxexx PARTICULATE EMISSIONS DaTA REDUCTION PROGRAM *¥¥xxxxx¥

COMPANY - LEHIGH PORTLAND CEMENT
LOCATION = CEMENTON NY

UNIT(S> = KILN EXHAUST STACK
TEST DATE ~ 11-8-84 '

TEST NO. - COMPLIANCE 1

TEST SITE - STACK

RXLXXXFEXXRFXFX%E FUEL ANALYSIS S ¥ ErasfXExisses

*COAL#* PCT BY WT MOLES/LB-FUEL
CARBON 49,39 5,783(-02)
HYDROGEN 4,73 4.730(-02)
SULFUR 2,66 8.313¢(-04)
OXYGEN 5.81 1.814¢-02>
NITROGEN 1.24 4.500¢-04)
ASH 16.15

HIGH HEATING VALUE(BTU/LBE) 12406.00
EPA ‘F FACTOR (DSCF/METW) 9702.0

FEFXXXENXXX%%%%%  (ORSAT ANALYSIS  FEAXEFXXXXXXAEXXE

' PCT BY VOLUME
CARBON DIODXIDE : © 14410

OXYGEN ' ' &.00
CARBON MONOXIDE ' 0.02
NITROGEN 47 .62
WATER : 28.2¢6

' REXFXXEXEEXE%%%% TEST CONDITIONSGS XXX EEXXXEXXEXFXEX

KILN FEEDC(GPM) , 400.0
TOTAL HEAT INPUT(KBTU/HR) 423341.4
FUEL FLOW(LB/HR) : 33600.0
BAROMETRIC PRESSURE(IN, HG) - 29.85
STACK GAS STATIC PRESS(IN H20) ~0.55
NOZZLE DIAMETERCIN) 0.374
PITOT TUBE COEFFICIENT 0.840
DUCT AREA AT SAMPLING PLANE(SQ. FT) 122.7
PROBE LENGTH (FT) 14.0
FROBE MATERIAL INCONEL

*xxrxxxex%xxxxxt FLUE GAS PARAMETERS I IITITIITY I

MOLECULAR WEIGHT DRY(COMBINED) 31.60
MOLECULAR WEIGHT WET(COMBINED) 27.76
MOLECULAR WEIGHT DRY(ORSAT) 32.04
MOLECULAR WEIGHT WET(ORSAT) 28.07
PERCENT MOISTURE(MEASURED) 28.24
ACFM AT SAMPLING PLANE BASED ON:

FUEL FLOW AND COMBUSTION CHEMISTRY 192745.2

STACK VELOCITY 237043.9 _
| A-2 . KVB71-71500-2007 D304




KVB, INC. 18006 SKYPARK BLUD, IRVINE, C.A. 92714 (714) 250-4200

#xxxxx¥xx  PARTICULATE EMISSIONS DATA REDUCTION PRUGRAM REXELEEEX

COMPANY = LEHIGH PORTLAND CEMENT
LOCATION - CEMENTON NY

UNIT(S) - KILN EXHAUST STACK
TEST DATE - 11-8-84

TEST NO. = COMPLIANCE 1

TEET SITE - STACK

#xxxxxxxxxxxx2%%  PARTICULATE DATA SXF%EXXEXEEXXEFR

FARTICULATE MASS(MBG) - 30.50
CONDENSATE VOLUME(ML) 430.50
CONDENSATE VOLUME(SCF) 20.27%
DRY GAS METERED WOLUME(DSCF) : 51.4%1
AVERAGE 02 MEASURED{ ) 7.33
TOTAL DURATION OF TEST(MINUTES) 72.00

# EMISSIONS BASED ON VELOCITY AND FUEL FLOW METHOD =*

LB/DSCF 1.306(~06)
LB/WSCF ?.369(=07)
.GRAINS/ACF 4,166¢(=03)
GRAINS/DSCF ?.141¢-03)
GRAINS/WSCF 6,598¢(-03)
LE/HR(BASED ON STACK VELOCITY) B.445¢ 00)
LB/HR(BASED ON FLUE GAS COMPOSITION) 6.883C 00O

PERCENT ISOKINETIC SAMPLING 105.34
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COMPLIANCE 1

FREXEXXXE
COMPANY
LOCATION
UNIT(S)
TEST DATE
TEST NO.
TEST SITE
1DENT.
Ni2  3.00
Ni1  3.00
N1O  3.00
N9  3.00
NgE  3.00
N7  3.00
Né  3.00
NS  3.00
N4 3.00
N3  3.00
NZ 3,00
NI 3.00
Wi2  3.00
Wil 3.00
W10  3.00
We  3.00
we  3.00
Wz 3.90
Wé 2,00
WS 3.00
W4 3,00
W3 3.00
w2  3.00
Wi 3.00
TOTAL
AVERAGE

LEHIGH PORTLAND CEMENT
CEMENTON NY
KILN EXHAUST STACK

KVB, INC, 1800¢ SKYPARK BLVD. IRVINE, C.A. 92714 (714) 2350-4200

PARTICULATE EMISSIONS DATQ-REDUCTIDN PROGRAM %&xsxxxs%

#= NOTE #* AVERAGE OF DELTA P‘S BY SUM OF SQUARE ROOTS #x

‘KVB71-71500~2007 D304

DEL P DEL H T-METER T-STACK  GAS VEL

(IN H20) (F) (k2 (FT/8EC)
0.19 1.80 52.0 370.0 31.3
0.1% 1.80 93.0 370.0 31.3
0.18 1.70 57.0 370.0 2.9
0.20 1.90 8.0 370.0 32.1
0.20 1.90 66.0 370.0 32.2
0.23 2.10 5.0 370.0 34.5
0.2% 2.70 éé.0 370.0 38.7
0.23 2.10 é7.0 371.0 34.5
0.21 2.00 é8.0 370.0 33.0
0.20 1.85 67.0 371.0 32.2
0.15 1.40 é7.0 371.0 27.%
0.14 1.30 47.0 365.0 26.9
D.26 2.35 63.0 370.0 24,7
0.26 2.35 é6.0 370.0 38.7
0.28 2.599 68.0 376.0 36.1
0.27 2.50. 70.0 370.0 37.4
0.23 2.10 71.0 370.0 34,5
0.22 2.05 71.0 34%.0 33.7
0.20 1.85 72.0 370.0 32,1
0.14 1.45 ?22.0 365.0 28.7
0.17 1.60 72.0 364.0 29.5
0.15 1.40 73.0 362.0 27.7
0.14 1.30 73.0 340.0 26.7
0.13 1.20 73.0 357.0 25.7
0.20 1.89 6é.6 348.1 32.2




KVB, INC. 18004 SKYPARK BLVD. IRVINE, C.A., 92714 (714) 250-4200

® ¥XEX%XE¥%  PARTICULATE EMISSIONS DATA REDUCTION PROGRAM #¥#x%#x%x
COMPANY - LEHIGH PORTLAND CEMENT
LOCATION - CEMENTON NY
UNITCS) - KILN EXHAUST STACK
TEST DATE - 11-9-84
TEST NO. - COMPLIANCE 2
TEST SITE - STACK

EEFxxEXRAxxxExx%%%  FUEL ANALYSIS %3 XXXAXXXFFLEEESE

*#*COAL= PCT BY WT MOLES/LB-FUEL

CARBON 70.68 5.8%90(-02)

"HYDROGEN 4.83 4.830(~02)

SULFUR 2.40 7.500¢-04)

OXYGEN 9.93 1.728(-03)

NITROGEN 1.30 4.643(-04)

ASH 15.26

HIGH HEATING VALUE(BTU/LB) 12812.00 :
EPA “F FACTOR’ (DSCF/MBTU) 9727.0 !

FAREXRXEEXXAAEEE  ORSAT ANALYSIS SEXFXXXXXXEXERXNRE

PCT BY VOLUME _ ;
CARBON DIOXIDE 14,30 f

OXYGEN 7.80 ;
CARBON MOWNOXIDE 0.07 i
NITROGEN 48.03
WATER 29.80

EXEXXXEXRXXXRXXEEE TEST CONDITIONS S%%X%FEXAXRXFXEEE ‘

KILN FEED(GPM) 400.0
TOTAL HEAT INPUT(KBTU/HR) . 420233.6
FUEL FLOW(LB/HR) 32800.0
BAROMETRIC PRESSURECIN. HG) 29.79
STACK GAS STATIC PRESSCIN H20) -0.70 3
NOZZLE DIAMETER(IN) 0.376 : :
PITOT TUBE COEFFICIENT 0.840 i
DUCT AREA AT SAMPLING PLANE(S@. FT) 122.7 I
PROBE LENGTH (FT) 14,0 [
PROBE MATERIAL INCONEL

#uXEXXAXEX%%%%% FLUE GAS PARAMETERS  FX%¥%XEAREEXXXXN

MOLECULAR WEIGHT DRY(COMBINED) 31.00
MOLECULAR WEIGHT WET(COMBINED) 27.12
MOLECULAR WEIGHT DRY(ORSAT) 31.70
MOLECULAR WEIGHT WET(ORSAT) 27.62
PERCENT MO1STURE(MEASURED) 29.80
ACFM AT SAMPLING PLANE BASED ON:

FUEL FLOW AND COMBUSTION CHEMISTRY 175733.0

STACK VELOCITY 223463.0
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KVE, INC. 1800& SKYPARK BLWD. IRVINE, C.A, 92714 - (714) 250-6200

. ¥x%x*®xy  PARTICULATE EMISSIONS DATA REDUCTION PROGRAM #x*xxx%¥#
COMPANY  ~ LEHIGH PORTLAND CEMENT
LOCATION =~ CEMENTON NY :
UNIT(S) =~ KILN EXHAUST STACK
TEST DATE - 11-9-84
TEST NO. - COMPLIANCE 2
TEST SITE - STACK

XExxxxxe e XE%%%%  PARTICULATE DATA #Ax6%XXEXXXEXXES

PARTICULATE MASS(MB) 31.50
CONDENSATE WOLUME (ML) 431.00
CONDENSATE VOLUME(SCF) 20.302
DRY GAS METERED VOLUME(DSCF) 47.825
AVERAGE 02 MEASURED(X) : 6.75
TOTAL DURATION OF TEST{(MINUTES) 72.00

¥ EMISSIONS BASED ON VELOCITY AND FUEL FLOW METHOD =

LB/DSCF 1.452¢-04)
LB/WSCF 1.019¢-04>
GRAINS/ACF 4.504¢-02)
GRAINS/DESCF 1.016¢-02)
GRAINS/WSCF 7.135(=03)
LB/HR(BASED ON STACK VELOCITY) 8.627¢ 00>
LB/HR(BASED ON FLUE GAE COMPOSITION) é.784¢ 00)
PERCENT ISOKINETIC SAMPLING 106.73
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KVB, INC. 18004 SKYPARK BLVD, IRVINE, C.A. 92714 (714) 250-6200

¥exxxxxxx PARTICULATE EMISSIONS DATA REDUCTION PROGRAM **¥%#%x¥%%

. COMPANY

LEHIGH PORTLAND CEMENT

LOCATION - CEMENTON NY
UNIT(S) - KILN EXHAUST STACK
TEST DATE - 11-9-84
TEST ND. =~ COMPLIANCE 2
TEST SITE - STACK
1DENT, TIME VOLUME 02 DELP DELH T-METER T-8TmCK  GAS VEL
' (MIND (CU FT) ) _ CIN H20) (F) k) (FT/SEC)
N12 3.00 2.178 é.350 0.19 1.79 é1.0 370.0 31.8
NIl - 3.00 2.100 6.40 0.20 1.85 62.0 370.0 32.6
N10 3.00 2.250 é.40 0.20 1.85 é5.0 370.0 32.6
N9 3.00 1.790 6.60 0.18 1.20 é67.0 370.0 30.9
N8 3.00 1.720 6.60 0.11 1.00 67.0 370.0 24.2
N7 3.00 1.440 Z2.20 e.11 1.00 67.0 370.0 24.1
N$ 3.00 1.750 7.20 0.13 1.20 70.0 370.0 24.2
NS 3.00 1.700 7,10 ¢.10 0.95 71.0 370.0 23.0
N4 3.00 1.850 7.10 0.0%9 0.85 71.0 370.0 21.8
N3 . 3.00 1.250 7.C0 0.11 1.00 72.0 370.0 24.1
N2 3.00 1,500 7.00 0.10 0.9 72.0 370.0 23.0°
N1 3.00 1.550 7.00 D.10 0.95 72.0 370.0 23.0
Wiz 3.00 2.350 é.40 0.25 2.30 é7.0 370.0 36.4
Wil 3.00 2.300 é.40 0.25 2.30 6%9.0 370.0 346.4
wio 3.00 2.550 6.60 0.32 3.00 73.0 370.0 41.2
Wy 3.00 2,550 6,60 0.30 2.80 . 75.0 375.0 40.0
w8 3.00 2.320 é6.80 0.25 2.35 76.0 376.0 36.9
W7 3.00 2.380 é6.80 0.25 2,39 74.0 374.0 36,9
We 3.00 2.250 é.40 0.23 2.10 75.0 375.0 35.0
WS 3.00 2.180 é.40 0.20 1.5 77.0 375.0 32,7 .
W4 3.00 2.170 é.80 0.20 1.85 78.0 373.0 32.6
W3 3.00 2.130 é.80 0.18 1.70 79.0 373.0 - 31.0
W2 3.00 1.860 é.80 0.13 1.20 79.0  370.0 26.3 1
Wi 3.00 1.836 é.80 0.13 1.20 7%.0 370.0 26,3 ¢
TOTAL 72.00 48.154
AVERAGE 6.75 0.17 1.45 71.6 371.4 30.4

i

*x NOTE ** AVERAGE OF DELTA P’S BY SUM OF SQUARE ROOTS ##%
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KVB, INC. 18004 SKYPARK BLUD. IRVINE, C.A. 92714

¥%xx%xx%%  PARTICULATE EMISSIONS DaTA REDUCTION P

COMPANY = LEHIGH CEM COMP3

LOCATION = CEMENTON NY

UNIT(S) ~ KILN EXHAUST STACK

TEST DATE - 11-9-84

TEST NO. = COMPLIANCE 3

TEST SITE - STACK

RXEXXERXFREZEXEXE  FUEL ANALYSIS s*ssxxxx%%
®*C0A[ * PCT BY WT MoL
CARBON 70.68

HYDROGEN 4,83

SULFUR 2.40

DXYGEN 9.33

NITROGEN 1.30

ASH ' 15.24

HIGH HEATING VALUE(BTU/LB)
EPA “F FACTOR‘(DSCF/METL>

EEXERRFXXEXXEX2%E  (QRSAT ANALYSIS >xxxxxxx

PCT
CARBON DIOXIDE
OXYGEN
CARBON MONOX1DE
NITROGEN
WATER

ERXRERXARXAXX*%% TEST CONDITIONS #xaxxxx

KILN FEED(GPM)

TOTAL HEAT INPUT(KBTU/HR)

FUEL FLOW(LB/HR)

BARDMETRIC PRESSURECIN. HG)

STACK BAS STATIC PRESS(IN H20)
NOZZLE DIAMETER(IN)

PITOT TUBE COEFFICIENT

DUCT AREA AT SAMPLING PLANE(SQ. FT)
PROBE LENGTH (FT)

PROBE MATERIAL

¥xxxxaxxrxxxxx FLUE GAS PARAMETERS #xxxx

MOLECULAR WEIGHT DRY(COMBINED)

MOLECULAR WEIGHT WET(COMBINED)

MOLECULAR WEIGHT DRY{ORSAT)

MOLECULAR WEIGHT WET(ORSAT)

PERCENT MOISTURE(MEASURED)

ACFM AT SAMPLING PLANE BASED ON:
FUEL FLOW AND COMBUSTION CHEMISTRY
STACK VELOCITY

(714) 250-4200

ROGRAM ®*xxx¥xxx

EEEEXEXEXNE

ES/LEB-FUEL
5.890(-02)
4.830¢-02)
7.500¢-04>
1.728¢-03>
4.643(=04)

12812.00
$727.0

EEEEEFREERE

BY VOLUME
16.10
7.50
0.03
46.27
30.10

EXFEEXEEXX

405.0
420233.46
32800.0
29.79
-0.80
0.376
0.840
122.7
14.0
INCONEL

EEEREEEEE®

31.58
27.49
32.11
27.87
30.10

188154.,5
243087.8
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KVB, INC. 18006 SKYPARK BLVD. IRVINE, C.A. 92714 (714) 250-4200

xxxxxxxxs  PARTICULATE EMISSIONS DATA REDUCTION PROGRAM ®sxskx%%x

COMPANY - LEMIGH CEM COMP3
LOCATION - CEMENTON NY
UNIT(S) = KILN EXHAUST STACK
TEST DATE - 11-9-84 -

TEST NO. - COMPLIANCE 3

TEST SITE - STACK

EARRXXAXAXEXXXEE  PARTICULATE DATA SEXER%EEEEXFEX%X

PARTICULATE MASS{MG) 42,00
CONDENSATE VOLUME(ML) 454.30
CONDENSATE VOLUME(SCF) 21.504
DRY BAS METERED VOLUME(DSCF» 49.948
AVERAGE 02 MEASURED(X) ' 7.28
TOTAL DURATION OF TEST(MINUTES) 72.00

* EMISSIONS BASED ON VELOCITY AND FUEL FLOW METHOD *

LB/DSCF ' 1.854¢-06)
LB/WSCF 1.294¢=06)
- BRAINS/ACF 3.759(~03)
GRAINS/DSCF 1.298¢(-02)
GRAINS/UWSCF 2.071¢=-03)
LB/HR{BASED ON STACK VELOCITY) 1.200¢ 01D
LB/HR(BASED ON FLUE GAS COMPOSITION) 9.287¢ 00)
FERCENT ISOKINETIC SAMPLING 102,31
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KVB, INC. 18006 SKYPARK BLVD. IRVINE, C.A.

92714

(714) 250-4200

#x¥ei%¥%x  PARTICULATE EMISSIONS DATA REDUCTION PROGRAM  X#xxx%kes

COMPANY
LOCATION
UNIT(S)
TEST DATE
TEST NO.
TEST SITE

IDENT, TIME
(MIND

= ® @ B s % g & g = - -
OO0 000000000 0O0DDOCC 00000000 OO0 0

b

el

28}
WWWWWwWwwh w W wb wid (Wwokwowwwiww

TOTAL 72.00

AVERAGE

COMPLIANCE 3

LEHIGH CEM COMP3
CEMENTON NY
KILN EXMAUST STACK

OO0 000000 0QOODOOOCOOoOOODOo00O00 D

A-10

#* NOTE *x AVERAGE OF DELTA P’S BY SUM OF SDUARE ROOTS #x

KVB71-71500-2007 D304

02 DEL P DELH T-METER T-STACK  GAS VEL

) (IN H20) (F) (k) (FT/SEC)
7.80 0.20 1.70 70.0 373.0 32.4
/.80 . 0.20 1.70 73.0 373.0 32.4
7.40 0.20 1.70 74.0 375.0 32.4
7.60 0.20 1.70 77.0 348.0 32.3
7.20 0.20 1.70 78.0 358.0° 32.1
7.20 0.23 1.90 75.0 293.0 34.4
7.20 0.30 2.50 72.0 35%9.0 39,3
7.20 0.2¢% 2.45 80.0 355.0 38.4
7.30 0.27 2.25 81.0 334.0 37.2
6.50 0.22 1.90 g2.0 257.0 23.7
é.50 .18 1.50 B82.0 357.0 30.95
6.70 0.18 1.50 82.0 354.0 30.5
7.20 0.26 2.40 78.0 370.0 26,9
7.20 0.24 2.40 20.0 370.0 3¢&.9
7.40 0.27 2.50 72.0 375.0 37.7
7.40 0.25 2.30 75.0 377.0 36.3
7.40 0.27 2.50 76.0 377.0 37.7
7.30 0.25 2,30 ?7.0 375.0 236.3
7.30 0.20 1.90 78.0 375.0 32,95
7.30 0.18 1.40 78.0 371.0 30.7
7.40 0.15 1.30 78.0 370.0 28,0
7.40 8.15 1.30 78.0 34%9.0 28.0
7.40 0.10 0.87 -78.0 365.0 22.8
7.30 0.10 0.87 78,0 345.0 22.8
7.28 0.21 1.864 ?7.1 364.9 33.0




APPENDIX B

METHOD 5 RAW DATA
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APPENDIX C

KILN OPERATIONAL DATA
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LEHIGH PORTLAND CEMENT - CEM: ITON - KILN OPERATIONAL DATA - PROJECT #71500

DATE //Av é,/ ID FAN AMPS £ ”{47 ;"}blén Jze/m
TIME /2:55 /S0 |ID FAN DAMPER X | /A (o0
DESCRIPTION HOOD DRAFT —0.05 -o. o{
* 7257 $73er | unpERGRATE PRESS | A4 / (

- /%:48  |COMPARTMENT 182 Yo /a{/m Sz ks Z. |
on i po e [wemw e ffe 45 mfet
KILN FEED (GPM) | 0 o |COMPARTIENT 56 | 4y, oé e /@
KILN SPEED(RPN) | /, 2 )z COMPARTMENT 768 | 4.9
KILN DRIVE AMPS Nz Lo COOLER SPEED ¥/1/2 /’0 /o ,g /f
KILV SHELL TP | ga,y ,ﬁ}” COOLER BED DEPTH | 4/

TOTALIZER 0135_;?:{ s 4oz |KILN EXIT 0"2“%6 _‘,_5-/ =2 / L
COAL MILL rzr.n"‘*ﬂ /6.5 4.8 |KILN EXIT 02 o éﬁ;- CeStr
| MILL INLET TEMP | mo, 34y |QUENCH AIR DAMP | 4, Joo
MILL OUTLET TEWP | o, )%  |EXCESS AIR DA | _, py
COAL MILL AMPS PRIMARY AIR DAMP |
*MILL 200 MESH Z | f; MIRM fé ;0:0
MILL 100 MESH |, 128 |6K3 aes/oae Py, Y
N2 g2 2P| [P Zap
SLUREY DENSITY | o4 18 | P #es- |48 /e
BACK END TEMP #0 Ho  |MBrenics Lﬂf '
PRECHAIN TEMP /660 /bzo |EPS PRI voLTS |
'MATERIAL TEMP e Yo |FPS PRI s I
BURN ZONE TEMP | z5g, 24z |EPS SEC MILLIu® L
Cerviee 72wP | 2200 Z/éo '

. e Y o gy P g g P R e B . au e B
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LEHIGH PORTLAND CEMENT ~ CEMENTON - KILN OPERATIONAL DATA - PROJECT #71500

DATE YA /15¢ ID FAN Avps M i /Ze‘/
TIME ,44;;45 | ID FAN DAMPER X /bé:
| 1E5T No. Comrr/ BACKEND DRAFT —o.9 )
DESCRIPTION S 7EST HOOD DRAFT -0
! UNDERGRATE PRESS | /7.0 ]
, . COMPARTMENT 162 | 4, Z g so5
COAL rzzn(% 4.0 COMPARTMENT 384 / _/, Z,é
KILN FEED (GPM) %o COMPARTMENT 586 _zgg?"/
KILN SPEED(RPM) L2 COMPARTMENT 748 2
RILN DRIVE AMPS s CooLER SPEED #/1/2 , /o
KILN SHELL TEMP | g, COOLER BED DEPTH 'ééy_
TOTALIZER _’Zg'? Y KILN EXIT 02 “M/ /8 / 2
COAL MILL FEED? | _/é% KILN EXIT CO2 é‘, -
' MILL INLET TE® | 3y QUENCH AIR DAMP | .,
MILL OUTLET TEMP | /7~ EXCESS AIR DA |
COAL HILL AMPS | 2 PRIMARY AIR DAMP | .,
‘MILL 200 MESH | /¢ siociod AIR 5% 23—( -
MILL 100 MESH | , g 6K3 AMPS/DAMP .
' Ssee sond| 2200
SLURRY DENSITY ng:g P - ANA
BACK END TEMP 7, A/B/CN/CS '
PRECMAIN TEP | g EPS PRI VOLTS ’
MATERIAL TEP | prz 5 EPS PRI AIPS
BURN Z0NE TEP | 99, EPS SEC MILLIAMP .
| Xt e JEmP| 82800 phm: S350\ Fice. Moo #8— L
 L6:90 |Feuz dee ppé /6
- S700 J¢/',45hy’,ﬂa&r'-absﬁﬂz¢nz.J

T em3e

m71-71500-2oo7 p304” -
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LEHIGH fORTLAND CEMENT - CEMENTON =~ KILN OPERATIONAL DATA = PROJECT #71500

DATE

ID FAN AMPS A’%.,-

Yokl

3‘5?/1/2, = _35} [?-/4

e (342 - /50 |mEanoarRRz | 4y (o0
| TEST No. Cop 2. BACKEND DRAFT /2 | _, g " —0.9
DESCRIPTION SY% 725 HOOD DRAFT N-o.05" ve -0.05
2 N AZ:s5” ca{w’;% UNDERGRATE PRESS. £25 /R
. . B @ [ COPARIENT 182 | o) Loy Lo /e
COAL FEEDUB/R) | 0 - /.3 |coMpaRmiENT 384 /3‘;///3 j!‘ 22 |
KILN FEED (GPM) | 4, 2, |covpammiENT 586 |,z — 2
KILN SPEEDGRENY | ; ; /Jo |COMPARTMENT 788 —
KILN DRIVE RS | - 1y |CooLER sPEED 0/1/3 275 4.5 éz.
KILY SHELL TEF | g, #gp |COOLER BED DEPTH | ey it
TOTALIZER Joyed 22{,5, %20 KILN EXIT 02 4222 ﬂ;‘,é( 27 f2ef
COAL MILL FE%5 /é,; . 43 |KuN EXIT CO o e
| MILL INLET TP | o T QUENCH AIR DAMP | s s, Joo
MILL OUTLET TEMP | /o /8y |ExcEss amowe |4 7,
COAL MILL AMPS | -z7 225 PRIMARY ATR DAMP 7 —
‘MILL 200 MESH | ., _Las |PALII0N arr DRF | 3 2%
MILL 100 MESH | /00 108 |SK3mEsIORS 7 L
| N o0 pe 7nd 2220 Zoa |
SLUREY DENSITY | 245 8 | £3° w g ~&
Bk B TET | 2z, 7% |amrovscs | [
PRECIAIN TEWP | /) 2o |Fs ¥R vouts I I
MATERIAL TEMP Hoo 30 |EPs PRI Aves I
BURN ZONE TEMP | 5, 20> |EPS SEC MILLIAMP }
Gyuizr2 727 Jevo 2000 '

/

gCaM- 'I'AfP

A/avz" A/ ¢

poer 758 1ot

c-4 -
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LEHIGH PORTLAND CEMENT = CEMENTON - KILN OPERATIONAL DATA - PROJECT #71500

DATE 4 /;é/ | nes Y] s /z/z, 3wéag
TIME /6:/5~ /705 |1D FAN DAMPER 2 /ag/ /Ia_a
| TEST No. an? #z BACKEND DRATT j,g -0.9 - 0.75
DESCRIPTION ¥ TEST HOOD DRAFT -0.05 ~Qvs”
s 240 ey | INDERGRATE PRESS | 2.0 2.8
/6:/{ /7:0{ COMPARTMENT 1&2 /ggéﬁ /05//;?
COAL FEEDAB/HR) | 4 /b, |COMPARDIENT 354 /33 7 2 e
KILN FEED (CPM) | iy 4t~ | COMPARTMENT 586 Lo I/
KILN SPEED(REA) | /,/p ¥ COMPARTMENT 768 — —
RILN DRIVE A28 S /o3 |COOLER SPEED 0/1/3 ,2 /s 2 Y73 /é_é
RILN SHELL TEMP | o pffp | COOLER BED 1:%/ — / Z
ToraL1zer Swwed | /4% "':2 {2425 |rus ExiT 02 19/2.3 22 Z«’-Z
COAL MILL 1:-: /6.5 Y/ ? KILN EXIT €02 s aeser | -
' MILL INLET TEMP | 33, 28 QUENCH AIR DAMP | 4%y _/;___
MILL OUTLET TEMP | ,ac” /80 EXCESS AIR DAMP 74 i
COAL MILL APS | 29, y70 |FRUMARY AR DR |/, i
*MILL 200 MESH A;; L i Z30 226 .
MILL 100 MESH yry 248 SRREPSIDAE— — —
SP. 1 72mP |\ 2015 oo/o
SLURPY DENSITY |44 w8 | EIP /- “44-47 ~ /.8
BACK END TEMP S0 20 A/B/CN/CS |
PRECHAIN TEMP Jfizo /&8y _|EPs PRI voLTS /
'MATERIAL TEMP Y30 ///a- EPS PRI AMPS [
BURN Z0NE TEWF | g, _2gc |EPS SEC MILLIAWP J/
Copers P 5 L '
s - |\ T2 b0 : _

. KVB71-71500-2007 D304
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| @)  LEMICH PORTLAND CEMENT ~ CEMENTON - KILN OPERATIONAL DATA - PROJECT #71500

DATE P / é/ ID FAN AMPS % 327 /z,_a_7
TIE /7;7%’ ’ ID FAN DAMPER X Joo
,f TEST No. G2 3 BACKEND DRAFT JZP -—0p
DESCRIPTION Sz 7‘&.:2,- HOOD DRAFT 0. oﬁ
! UNDERGRATE PRESS | /2.5
) 7:/8 COMPARTMENT 182 | /4 Mg
COAL FEEDULB/HR) | /- , COMPARTMENT 384 /J/a //’
KILN FEED (GPM) o5~ COMPARTMENT 5&6 //;/_ _
RILN SPEED(ReM) | /, /5 COMPARTMENT 758 — .
KILN DRIVE AMPS | 92 COOLER SPEED 0/1/2 49 /
KILN SHELL TECE 7 COOLER BED DEPTH | /1/:4/ -,
| TOTALIZER ;, 9] _’2’2’4&7 KILN EXIT 02% 17 4 =
COAL MILL FEED /6.7 KILN EXIT €02 A
| MILL INLET TEP | 254 QUENCH AIR DAMP | /p,
| ML outiET TEWP | /95~ EXCESS AIR DAMP | o0
COAL MILL AMPS 275 PRIMARY AIR DAMP | o /7
- MILL 200 MESH 2AA | ar v 2=
MILL 200 MESH | /00 L6k AMPS/DNG —_—
2 Al 7wy | 165
SLUREY DENSITY | 40 [3’/_” /% fgg_ﬂ
BACK END TEMP 552 A/B/CN/CS ‘
PRECHAIN TEMP | /57y EPS PRI VOLTS
wrRmLTER | /2, EPS PRI AMPS
BURN ZONE TEMP | 7, EPS SEC MILLIAMP \1/_
® | e rowe | 125
|z ¢ :

“it

TEST Lo €78 17:63

- s .- 2g " .
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APPENDIX D

ELECTROSTATIC PRECIPITATOR OPERATIONAL DATA
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DATE:

PRECIPITATOR OPERATING DATA

TIME:

V7472

Y %
7

TEST #: 2~

L2V
ot

FIELD

2C

TRANSFORMER
PRIMARY VOLTS

TRANSFORMER
PRIMARY CURRENT

724

PRECIPITATOR

AVERAGE CURRENT
SPARK RATE (CAUGE)
(ACTUAL)

POWER
CONTROL

N
U\

Y

[RAPPER
PRIMARY VOLTAGE

VIBRATOR.
CURRENT

RAPPER
VOLTAGE CONTROL

VIBRATOR
CONTROL

NOTES :

FIELD CONFIGURAT 24

rveer”

A

B

brq

y 41

[~

{

QT
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PRECIPITATOR OPERATING DATA

DATE: /‘é/ éf/

TIME:

2538

LomP =/

TEST #:

FIELD

24

V-1

201

TRANSFORMER
PRIMARY VOLTS

0.

TRANSFORMER
PRIMARY CURRENT

¢s”

LES_

PRECIPITATOR
AVERAGE CURRENT

SPARK RATE (GAUGE)
(ACTUAL)

/o

POWER
CONTROL

Jeop

%
i

RAPPER
PRIMARY VOLTAGE

N

VIBRATOR
CURRENT

N

RAPPER
VOLTAGE CONTROL

VIBRATOR
CONTROL

NOTES :

- FIELD CONFIGURAT™ %
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PRECIPITATOR OPERATING DATA

A28

/=C

ZC

TRANSFORMER
PRIMARY VOLTS

TRANSFORMER
PRIMARY CURRENT

/75"

/2o

/30

PRECIPITATOR
AVERAGE CURRENT

i SPARK RATE (GAUGE)
: (ACTUAL)

POWER
CONTROL

/oo

/op

L 71

22

RAPPER
PRIMARY VOLTAGE

VIBRATOR
CURRENT .

70 /70
4

RAPPER
VOLTAGE CONTROL

VIBRATOR
CONTROL

NOTES :

D-4

FIELD CONFIGURAT™:
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DATE:

A Research-Cattred Company

PRECIPITATOR OPERATING DATA

TIME:

4t
7: 95"

TEST #: (Dot 2 12

FIELD

/-2 A

/28

/&

2-C

TRANSFORMER
PRIMARY VOLTS

TRANSFORMER
PRIMARY CURRENT

\l.
M

Zw | 25

PRECIPITATOR
AVERAGE CURRENT

SPARK RATE (GAUGE)
' (ACTUAL)

POWER
CONTROL

(o [o ]

Mo [l B

RAPPER
PRIMARY VOLTAGE

VIBRATOR
CURRENT

RAPPER
VOLTAGE CONTROL

VIBRATOR
CONTROL

NOTES :

FIELD CONFIGURA'T™OM:
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PRECIPITATOR OPERATING DATA

DATE: /{/5//

TIME: 3 SE
TEST #: Com?P—2-

TR 74 | f2a| r-e| 2 ]
TRANSFORMER
PRIMARY VOLTS /90 255

vasZ) 320
é mgkzmugmm /A /75 /Zo zs~
s | o
7

PRECIPITATOR

AVERAGE CURRENT

SPARK RATE (GAUGE)
(ACTUAL)

POWER
CONTROL _ 72
|_2708E . 47 )
RAPPER E;/
PRIMARY VOLTAGE 7
VIBRATOR “
CURRENT £Z07204S 3
RAPPER .

VOLTAGE CONTROL
VIBRATOR
CONTROL

NOTES : FIELD CONFIGURAT™ Q-

Erver__
C
<
Q
—
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14/

PRECIPITATOR OPERATING DATA

igeeas

DATE:
TIME: /&30
TEST #: /@y/# >
FIELD
/~2A4| /-248 /- 2-0_
TRANSFORMER
PRIMARY VOLTS s 325 | /7~ | 235
TRANSFORMER
PRIMARY CURRENT &s” | s’ |\ s | /257
PRECIPITATOR . ____-
AVERAGE CURRENT - - -
SPARK RATE (GAUGE)
(acroan) | 25~ o pb.') =
POWER . ~
CONTROL 23 g s | 77
7 29 737 A
RAPPER
PRIMARY VOLTAGE 2 /71'7
VIBRATOR 4
CURRENT £3
RAPPER
VOLTAGE CONTROL
VIBRATOR
CONTROL
NOTES : FIELD CONFICURAT™OM:
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PRECIPITATOR OPERATING DATA

DATE: #zé Zé%

TIME: /810
1EsT #: __ (o2 oF

FIELD .

/-28

/-2

-0

TRANSFORMER
PRIMARY VOLTS

=20

285~

235~

TRANSFORMER
PRIMARY CURRENT

/75"

20

/2

PRECIPITATOR
AVERAGE CURRENT

SPARK RATE (GAUGE)

285

(ACTUAL)
POWER :
CONTROL

o7

RAPPER
PRIMARY VOLTAGE

VIBRATOR
CURRENT

RAPPER
VOLTAGE CONTROL

VIBRATOR
CONTROL

NOTES :

Y wTERm grEAl | VA
O Aﬂ;iaﬂumr’

FIELD CONFICURAT™ O
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PRECIPITATOR OPERATING DATA

DATE: /=~ P— &4

TIME: /727

TEST &: ClomPAILsks 3

FIELD (-2 /| 128 ]| 1-a

TRANSFORMER
PRIMARY VOLTS Yoo | 3245 | /85~

TRANS FORMER
PRIMARY CURRENT ss~ | r70 | rze

PRECIPITATOR
AVERAGE CURRENT ' —

SPARK RATE (GAUGE) 4 z5
(ACTUAL) o

POWER -
CONTROL 9/ £ /5D

DE s 4 P A

[RAPPER
PRIMARY VOLTAGE 7e /7o

VIBRATOR
CURRENT £3

RAPPER
VOLTACGE CONTROL

VIBRATOR
CONTROL

NOTES :

B EvEld — TATER I FEAT
SPARKING :
cp o 257 #Aﬁﬁ/m.n.

FIELD CONFIGURAT™(QN-
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APPENDIX E

CYCLONIC FLOW DATA
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/Doﬁ'-T‘H

A Pesearch-Cottred Company
FIGURE 3 VELOCITY TRAVERSE AND CYCLONIC FLOW DATA i
UNIT NO. Le41gH BAROMETRIC PRESSURE 29 78
TEST XO. At STATIC PRESSURE ey
DATE: //-[9‘5'5/ PITOT TUBE IDENT. NO. o S7-% |
TIE: Li0O OPERATOR L
crivzasy | VELOCITY DATA -" CYCLONIC DATA
pemyT a2 | stack 0, AP at 0° ANCLE OF ZERO
(inz.C) TR | ) R EE ) (@fErees)
/2 3] Z5A .02 S
/L S| 353 23 /0
L2 S 352 0> / O
9 4721 353 o i
£ L5 356 1Y 0) —
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AR T 2 —
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/L 221 355 O — |
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& |2/ 353 9) -
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S. Y| 550 O —
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3 -/ 377 @) —
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APPENDIX F

LABORATORY SUMMARY

i
@
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WEIGHTS

Total Particulate Weight

PARTICULATE LABORATORY SUMMARY

Plant _LEAISW - Comey/ron/

Date

2/

Test No. /éﬂ/ /

ITEM FILTER ACETONE SILICA

[vELCHTS # WASH 54
Final
LWeighl: () 26557 B3.83% | /.5
Initial | .
Weight (g) 2.43£7 e3. 822+ =<P.0
+ Blank
[Weight (g) ~a o/ - 0.0002
Net Sample )

eight (g) o.0/86 o.0/9 /6.5

MOISTURE VOLUMES

-

Total Moisture Volume:

* 1 g/al .

+

.9

/&.é wg, filter
{

mg, wash

/N4 mg, Total

volume

ml, silica gel *

ITEM CONDENSATE
VOLUMES VOLUME
Final Volume m} 7/9!
Initial Vol., ml Fop
Net Sample Vol. ml y//

f//f/ __ ml, condensate
+ % .5
Y305 ml, Total

KVB71-71500-2007 D304




WEICHTS

&5

PARTICULATE LABORATORY SUMMARY

Plant
Date

Test No. @/ e

LY deneen/
/;/E;Jg/

Total Particulate Weight

MOISTURE VOLUMES

Total Moisture Volume:

LD g/ml

ITEM FILTER ACETONE SILICA

Luucu'rs #s WASH 4/

Final

[Weighe () 0.6/% Dl3o/0 | 243.0
Initial

Lweigh: () 2.577% [09.2859 | w0
+ Blank
Metght () | ~0.000¢ | -~ g opoz

Net Sample .

eight (g) 2. 0/ 0.0/ 48 /3.0

/A‘ ag, filter
+ /4.9 mg, wash

éz .( .mg. Total

ITEM CONDENSATE
VOLUMES — VOLUME
Final Volume ml Z8
Initial Vol., ml 00
Net Sample Vol. ml| %/8

’*’23 ml, condensate volume
+ 2 ml, silica gel *
4“?/ ml, Total
F=3 KVB71-71500-2007 D304




&8
PARTICULATE LABORATORY SUMMARY

WELGHTS - Plan ﬂsgmazzp// |
| Date 2/%/67

‘a’l

Test No. _ a2 o3

ITEM FILTER ACETONE SILICA
WErcuTs #7 WASH #/
Final
[Wetghe (g) 26584 63.6552 | 25
Initial

[Weight (g) ﬂ.éﬁ/ QB 6% 0.0

Blank
eight (g) Q000 —O. ooz

Net Sample
eight () | £.02/¢ o.020f | Hs
Total Particulate Weight oo/, & mg, filter
+ _!ﬂZléz‘ mg, wash
4./?-0 mg, Total
MOISTURE VOLUMES
ITEM CONDENSATE
VOLUMES VOLUME
Final Volume ml 7{3—»
linitial Vol., ml 20
Net Sample Vol. ml V/z

Total Moisture Volume:

’/;_Iz wl, condensate volume
+ Ys ul, silica gel *

Z{f; i ml, Total

¢ ] g/al

F-4 KVB71-71500-2007 D304




PARTICULATE LABORATORY SUMMARY

WEIGHTS Plant LERHY/
Date //' ,f @/
Test No. _ooZop/&S
ITEM FILTER ACETONE SILICA
ME1CHTS #5 wAsH spsd)/
Final
lweight (g) X7 82 624
Initial _ '
[Weighe (g) 2.4/% 83 6250
+ Blank
[Weight (g) — —
Net Sample
eight (g) ot 2 a_w/ — o002
Total Particulate Weight "'ﬂ./ mg, filter
+ —-0.2 mg, wash
—0.b mg, Total
MOISTURE VOLUMES
1TEM CONDENSATE
VOLUMES . VOLUME

Total Moisture Volume:

* 1 g/=l

Final Volune ml
Initial Vol., ml -
[Net Sample Vol. wl —

e — Bl, condensate volume

ml, silica gel %

ml, Total

F-5 KVB71-71500-2007 D304
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A Resesrch-Contrell Company

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant _ L4/ — m%zaé,_zzz__ run No. _Gmo -/
Sample location _Mm‘

Relative humidity __ gz geanlded — e Deuss
Density of acetone (pa) M g/ml

Sample Sample Liguid level marked
type identifiable and/or container sealed
2 A A 5 A
Acetone rinse container no. _ £/ ’ ]
Acetone rinse volume (Vaw) /23 ml
Acetone blank residue concentration (Ca) J-Z-J_QIAKJHQ/Q
Wa = Ca Vaw pa = ( ) ) ( ) = — Jng
Date and time of wt //} ,Gross wt -g
Date and time of wt 4 /, ross wt =g

Averfge gross wt 83 834S wmg

Tare wt 83. 8224 a9

Less acetone blank wt (Wa) 0.0002. =g

" Weight of particulate in acetone rinse 42 mg
Filter(s) container no. '
Date and time of wt y/ Gross wt ____=== mg
Date and time of wt /7 //0 Gross wt . mg

Average gross wt _J.¢€%7
Tare wt Q. 6367 W
Weight of particulate on filter(s) (ié mg
Weight of particulate in acetone rinse a,i mg

Total weight of particulate 0.6 wng

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001t of the weight of acetone used be subtracted from the sample
weight,

Remarks:

Signature of analyst s ﬁ é gé f
Signature of reviewer
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant _ﬂwﬂzm/,d// Run No. BmP-2
Sample location .24 ém m&i

Relative humidity P, 4 . £2) — 2,
Density of acetone (pa) L2 M’ g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse o %3, /ﬁé/ Y. =
fTilter(s) WS P2 W .
Acetone rinse container no. w o :
Acetone rinse volume (Vaw) /_f‘/ m)
Acetone blank residue concentratic;n (Ca) __, e mg/g
Wa = Ca Vaw pa = ( ) ( ( ) = S g
Date and time of wt ﬂ/ Gross wt mg
Date and time of wt {;jg&/ Gross wt Z mg

Average gross wt Z920/0 W9
Tare wt 4f 2657 mg

: _ Less acetone blank wt (Wa) _0.4p2._ ™9
Weight of particulate in acetone rinse __ ZZZ mg

Filter(s) container no. P _
Date and time of wt Gross wt mg
Date and time of wt Gross wt mg

Average gross wt _J. /Y0 w3

Tare wt _g.5770 =3

Weight of particulate on filter(s) e 6 mg
tleight of particulate in acetone rinse _/fz ng

Total weight of particulate _ J/$ ng

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample
weight. _

Remarks:

Signature of analyst /
Signature of reviewer

F-8 KVB71-71500-2007 D304




A Rossarch-Cotirel Company

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Piant Mﬂ'gﬂ/ Run No. _égi“-?
Sample location 2% Mm . :

Relative humidity il —
Density of acetone (pa) g/ml

—_—
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse 2 3 2% . .
FiTter (s) o 7 Lot 2, .
Acetone rinse container no. #
Acetone rinse volume (Vaw) y, /4 ' ml
Acetone blank residue concentration (Ca) V) Z#Z’E""- mo/e
Wa = Ca Vaw pa = )( ) ( ) = g

Date and time of wt
Date and time of wt

Gross wt mg
Gross wt mg

Less acetone blank wt (Wa) a2 =g

Welght of particulate in acetone rinse .zd.z mg
Filter(s) container no. 417 o P=

Date and time of wt

Date and time of wt

Gross wt mg
Gross wt

Average gross wt M-g
Tare wt 2,634/ 3

Weight of particulate on filter (s) -_?4‘ mg
Height of particulate in acetone rinse ﬂ.z mg

Total weight of particulate #2020 mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
«001% of the weight of acetone used be subtracted from the sample
weight. - '

Remarks:

Signature of analyst /1
Signature of reviewer
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APPENDIX G

CALIBRATION DATA

G-1
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DATA CONSTANTS

MW(1) = 44.0 Molecular Weight (1b/lbmole) Co2

MW(2) = 32.0 Molecular Weight (1b/lbmole) 02

MW(3) = 28.0 Molecular Weight (1b/lbmole) N,

MW(4) = 64.0 Molecular Weight (1b/lbmole) SO ]

MW(5) = 12.0 Molecular Weight (1b/lbmole) C

Mi(6) = 1.0 Molecular Weight (1b/lbmole) H

MW(7) = 32.0 Molecular Weight (1b/lbmole) § ,

PI = 3,141592654 = o

TSTD = 68 = Standard Temperature (Degrees F)

PSTD = 29.92 = Standard Pressure (Inches Hg)

Y = 1.0 = Dry Gas Calibration Factor .

KP = 85.48 = Pitot Tube Constant _ft [(15/1bm01e)(1u Rg) |%

sec (Deg R (in H20)

Rl = 1544.3 = Gas Law Constant (ft-1b/(lb-mole Deg R))

RW = 62.31 = Density of H,0 @ 68°F (1b/ft3)

R = R1/7.0727E1 = conversion of Gas Law Constant to (Et3-in Hg/(lb-mole ﬁ;g R))
REO = RW/28.316 x 103= Conversion of H20 density to (I1b/ml)

3
MOIS = RHO x R x (TSTD + 460) /(18 x PSTD) = d§5§;§2g15§§a at standard conditions

K3 = RHO x R/18 = Moisture Content Conversion (ft3 - in Hg/(ml Deg R))
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STACK SAMPLING CALCULATIONS

SP = Stack Pressure [in Hgl

= Barometric Pressure [in Hg] + Stack Gas Static Pressure, [in H20]
: ~13.6

Volume (DSCF) = meter volume (£t3) corrected to sl:andai‘d conditions h

= Meter volume x dry gas calfbration factor x TSTD x (PBARD + AH/13.6)/
(PSTD x Stack Temp)

Stack Velocity [ft/sec] = KP x pitot tube coefficient x

v (Stack Temp x 4P)/(Stack Pressure x MW Wet)

2 2
' Average Stack Velocity )
AverageAP for the stack .(KP x Pitot Tube Coefficient x Stack Pressure

X MW Wet/Stack Temp.

- Saml_:‘.ng Velocitz
Isokinaetics Stack Velocity x 100
meter volume

- 100 x stack temp (K3 x wol. H20 H\meter temp )(Baro. Press + AH/13.6)]
(60) (sampling time) (stack veloci

ty) (stack pressure) (area of nozzle)

.

Volumetric Flow Rate Based On Stack Velocity (ACFM) = average stack velocity

X area of stack
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EMISSIONS CALCULATIONS

E = 1b/MBTU based on combustion chemistry

DSCF]
20.
(20 99- oz)

Particulate [mg)] x F [HBTU

Volume (DSCF) x 453. 5953[ ]

20.9 1 .
Where m is a correction of m to 02 excess air.
El = 1b/DSCF

Particulates [mg]
Volume (DSCF)x453.59E3 [%%J

E2 = Grains/ACF
rains
Particulates [mg] x 1.5432E-2 -EH . TSTD x Stack Pressure
[Volume (DSCF) + Volume H,0] PSTD x Stack Temp.
E3 = 1b/hr based on Stack Velocity
1b _ ' TSTD x Stack Press.
= Stack Velocity x Stack Area x El [_DSCF] x (1-BWO) x PSTD x Stack Temp.
E4 = Grains/DSCF at 77°F and 50Z excess air (State of Maryland)
- E1 “n;g‘r‘] 7000 [Eraias Is1 20.9 - M2
x 1b S37°R 20.9 - 02 02
20.9 - M2 1
Where 35?3—:-53_ is a correction of Volume (DSCE) to.SOZ excess air.
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..

EMISSIONS CALCULATIONS

E5 = E3 or Optionally
E5 = 1b/hr based on combustion chemistry

103 xBTU

HI
-E[% (based on combustion chemistry)] x [hour “MBTU

EE = 1b/MBTU based on stack velocity and fuel flow

. E3 [% based on stack velocity and fuel flow] x 103 [:;TU]

U
HI [KBTU ]
hour
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| . CONVERSION OF CEMENT KILN EMISSIONS DATA

Conversion of cement kiln emission concentrations to lb/10§ Btu using
the F factor method (according to the Federal NSPS for utility boilers)

requires correction for the CO, content evolved from the cement feed.

The standard dry basis NSPS procedure is:

20.9
E=C F330.9 - ‘0, -

d
where

E = pollutant emission rate, ng/J (lb/'lo6 Btu)
Cq = pollutant concentration, ng/sem (1lb/scf)
Fa = F factor, scm/J (5cf/106 Btu)

Standard “default*® Fh factors are tabulated in the NSPS for various fuels,

such as:
Fy = 8740 dsc£/10° Beu
natural gas
Fy = 9220 dsc£/10% peu
oil .
£y . = 9820 dscf£/10° acu
coal

*for bituminous and subbituminous coals.

For cement kilns (or any other process where feed material is evolved as gases

into the stack gas) the F factor must be corrected for the evolved gas, i.e.,

F,=F + F
d dfuel d

process
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For'coz‘from CaCoq4 in the cement feed:

1b éb scf CO

F - 386.8 scf/mole x 2 x 1b dry feed _ 2
dco 44 b Cozlmole 1b dry feed 106 Btu 106 Btu

2
NOTE: 1 mole CaCO3 = 1 mole CaO + 1 mole CO,

100 1b CaCO; = 56 1b Ca0 + 44 1b C02

lb C02/1b dry feed can be taken as the “ignition loss" from the dry feed

analysis, typically 0. 3S.

1b dry féed/lo6 Btu must be obtained from feed rate and fuel firing rate.

This can be estimated roughly as:

bge " 2000

106 Btu 106 Btu

B Ton clinker

x (v - I.L.)

where
. .
B = 3-3.5 x 10° Btu/Ton clinker for precalciner kilns
5-5.4 x 105 Btu/Ton clinker for long kilns

I.L. = Ignition loss, dry feed
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APPENDIX I

SAMPLE EMISSIONS CAILCULATIONS
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" DATE 11| 5] 84 TEST HUMDER CoM

stace ons vmoerry (EWDIB)  socaro _LEMIGH. CeHenT- Cengaen
unir —Kib ruzn. SoAL

= 85.48 (C -mc) (Ts‘) (AP) D 1/2 _ 85.43'(.,'—34) ($25) (zo\%/z I —

(7)) G, G151 G i ECA
Where: C . = Pitot tube éorrect:ion factor
pitot
'Is = Absolute average stack ga2s temperature °R.
AP - = Average stack AP, inches HZD"
Ps = Absolute stack gas pressure, inches Hg’

H’ds = Stack gas nolecular we:.ght
. ISO(INE‘IIC CALCULA’IIO\I

_123.76 1 Yy (s )i/z[ EIET Y P

.(D )(‘1‘ ) (6 )\AP 100 ~ Z Moistur

(]
. .l oo
_123.76 ( 1223 ) ZB \1’2 100 - ,
" To330 )2 (5‘2.8 Y32). SIETS)| j05.3. ¥
.Where- g ‘ ' .

I = Percent. of isokinetic samnlmo :
Vl = Total volume of l:.qu:n.d collecl:ed in :.mp::.nvers and silica gel ml..

. V.n = Volume of gas sample. throuvh the dxy gas meter (meter coud:.t:n.ons), cu..ft.
T = Absolute average dry gas mete.r temperature “R
: Pbar =, Baromatric pressure at samplincv site, inches Hg'

AH Average pressure drop across the orifice, :|.nch..s H, 0.
» 2
6 = Total sampling time, min. .

PARTICULATE CALCULATIONS ' T

v = Std T @528 °.R
DSCF C HX ) I:b"'( Q__I . .29.92 g

- 17.65 C 523 - [ 2985 "3 (I.Sq ):I = 5144
VHZO = 0.047 (V;) = 0.047 (4305 ) = 2&_‘23 . .
A nzo : p y 0
o , ) (2023 ) %100 = N
% Hoisture = 100 = 2L v
TS T T, 0 + VhscP x (2023 +s144) ) cozl A

2

R/DSCﬂ LE Samp] [ 15.43 GR/GM- - 3.5 ] . . .
E DSCF 1000 Mg/GM i —'——5‘.44' 0.01543 0.009/

- i [ :”: 1 [[11b 7] [3600 sec] 100 - 2 M
Eblhi_l | [GR/DSCF] [stAsm TN 92_| 7000 cr | | = Ji. 100#]

__248d 1 [ 36007] JL00-(zx29] _
|_—°°'_-l [(:z.a)(lzzl_l [ oY ] =aoas | |~ 5500 | 8.4

100




A S 4

: B3 s
STACK GAS VFLOCITY @ LOCATIO:N
B > unrr KWW

— T_ 12 /2
{ Vg=85a8 (e, ) (L i;). §A21w D . =85.48 (,84) ( {2 (03) ‘le -
. s s

(2439 (214
. LN :
Where: ¢ . = Pitot tube correction factor
pitot

T, = Absolute average stack gas temperature °R.

AP = Average stack AP, inches HZO'

Ps = Absolute stack gas pressura, inches Hg.

m = Stack gas molecular waight

. ISO(HIE’IIC CALCUL&'IIO‘I

I 123 76 Yoy (T, )12 2100 |7
_ (D )('1' ) (0 )\AP 100 — Z ;.oa.sturc_]

. 123-76 43134 ) sa14 Y7 200

T TesTv )2 (5216332 I\ 013 -/ [(n20) toeys ¥
_Where' ST - : '

I = Percent of isokinetic sa.mol:.no :

Vl = Total volume of .'I.J.qu:l.d collected in impivngers and silica ge.l, nl.

. v'n = Volume of gas sample throu,h the dry gas meter (meter cond:.t::.ons) » cu..ft.
(_,_ T = Absolute average dry gas meter temperature °R . .

: Pba: = Barorpatrie pressure at sempl:.no site, inches ¥ .

- AH Average pressure ‘drop across the or:.f:.ce, inches Hzo. :
6 = Total sampling time, min.

PARTICULATE CALCULATIONS

v = Tseq 5 I g @ 528 °R
DSCF C GX )E"+< ' . .29.92 Mg

- @I T [ 2994 "+ (ueg )] - 47.825 -
. 17.65 ssw 13.6 - .
sz° = 0.047 (V,) = 07047 (43\4:0 ) =202 .
. v Hzo ) _ o L.
- (7 120, S (2% ) %300 = | 9 o
7 Hoisture Wy + osd ~ 0 Creaw +aaneey %580 L
E DSC _g_amp] [_5 .43 GR/CM | 3/- . - )
ER/ ﬂ - o0 Ty Tz | 0-0153 o-0r02- !

. - i 11b 3600 sec] 100 - % M]
E [1-b_/h£| [GR(DSCE’ [Vs xASTK- [ J[zg 5] [0l | ]i_ =

- Fwﬂ [(304) (1’22.4] [_——5'-"—-4—83": ] [_%T:‘ll; J[ :;ggg" P.oo;m.l . 3,7

100




t

Dak: 111v]04 el = o

| _ |
STACK GAS VELOCITY @/ m rocaTro: —LEHIGH CEMENT- Cemewton)

uniT —KWN rFuzr,  CoAL
(

T . 1/2 : : /2
v_=8s.8 (c,. ) (((s) (ap) D ((Gu9 (20
s itot . =85.48 (,84) = | 33.0
P (P) (v @D 29/ -
Where: C ., = Pitot tube c¢orrection factor
pitot : _
T, = Absolute average stack gas temperature “R.
AP = Average stack AP, inches nzo.
Ps = Absolute stack gas pressurz, juches Hg.
MW = Stack gas mnlecular waight

" ISOXINETIC CALCU'LA’IIO\I

I 123 76 5 (Vo fT )1/2[ L dho. 1. -

.@° ) (o N 100 = % Hoisture |

| i 123.76 ( 5p383 ) 8205 \1/2 200 _
T, 36 )2(8334)(32)\ 2493 -_/' 940)| 102.3). ¥
Where. . '

X = Percent. of isokinetic sa.mnl:.nv :
Vl = Total volume of hqu:l.d co]_'l.ecte.d in impivgers and silica gel 'ml..

. vin = Volume of gas sample throuurh the. dry gas meter (meter condit::l.ons), cu.ft.
(_,_ '.'L‘ = A‘bso].ute average dry gas me.te.r temperature °R
'Pbar =, Baromatric pressure at sampl:x.nv site, inches Hg'

AH Average pressure drop across the ‘orifice » inches nzo.
@ = Total sampling time, min.

PARTICULATE CALCULATIONS

std - ' @ 528 °R
Vpscr C dx )[b+< GH . .29.92 "Hg

© ares Cuz ) | 2230 +_1Lc_z:| - 49948 :
.. r A . ’
"nzo = 0.047 (V;) = 0.047 (45c 5) =24 ]
) v uzo . ' .o ’

. (¥ H29, . a4ty x300 = | wze |

Z Moist = - — : %!
Hoisture '(VHZO + .DS.CF) x 100 ¢ Z!Alo +44948) ‘- ' ‘l g l

S 5.43 GR/GM | t/z.a .
E Enlnscﬂ Eisc:mp] [_1000 Fg/ai | F346 0.01543 = | 0.0)30

. ‘ . '1 528 11b -600 "100 -ZM
Eb/hﬂ - [GRIDSCF] [Vs x As’.l'K_ 29 92 _l 7000 GR _3 i h—_gsec:“_ 100 ]

1. [o.o1%0 528 :l 2333 ][ 36007] r100=t§&.3)]_
1 F J Ee's"” ('zz‘*ﬂ I_-%zus 2492 7000 | " 00 |~ A©
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P.O.BOX 214

RDENTIAL PROMERTY OF CLIENTS,

£57. 1923

WARNER LABORATORIES, INC.

CRESSON, PA. 16630

PHONE (814) 886-7400

AS A MUTUAL PROTECTION TO CLIENTS, THE PURLIC AND OURSELVES, ALL REPORTS ARE
TION FOR PUBLICATION gmi‘#m-hﬂs.

AND AUTHORIZA

EXTRACTS FROM OR REGARDING QUR REPORTS IS RESERVED PENDING OUR

D AS THE CON.
or
APPROVAL

W SR DAL W B3 .

LEHIGH PORTLAND CEMENT CO.
F.0. BOX 117
CEMENTON, NEW YGR 12413

UPERATING CO. -
CAMPLED BY:
MIRE:
LOCATION:

L -

CUSTOMER PROVIDED

v ¥

WARRER HO. &270E8

SamMPLE ID: COal PIPE

DATE RECEIVED:

MAF BTU/LE

!

h

ical and B ||--|A|

RRRQUED—B¥ “‘*"??¥>’1f245153555554;__

DATE SAMPLED: 11/8/8B4 _ 11/19/84
: : i
| WEATHER:
CROSE WEIGHT:
OTHER 1D: SAMFLE DRIED &ND PULVERIZED WHEN SUBMITTED
CERTIFICATE OF ANALYSIS
% AB RECEIVED  DRY BASIS
‘ MOISTURE : 1. 22% XXX
VOLATILE MATTER 2. £2% 33. 02%
FIXED CAREON S0 2:1% 3 @3%
ASH 18, RS% i, 19%
I SULFUR 2. 3% 2. 6&%
4  CaRBON . &8. 55% 6%. 39%
8  HvgrRO o 4. &7% 4. 73X
; ngaagiﬁ W Ty s 1.02e% VTt 1, 26%
# oOxvesn ' 5. 74% s. 81%
- BTU/LB 12432 . 12406
. T 15034

~

/

¥
[l

WE SPECIALIZE IN:

Comples Asslyses of Coal and Coks. Grindsbility end Washabiliy T,
Ultimstr Asalyses of Ash. Aaalyses of Clay-LimeLivestone.

Al A ALDENMITATIAAR FEDTIEISATE ARA

-

of Water Supplies and Asalyses of Mioe sod Boilcr Warer.
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- ,C'l . \!

“WARNER LABORATORIES, INC.

EST. 1923

. : P.O. BOX 214 : CRESSON, PA. 16630 :
. - o PHONE (814) 886.7400 K
AsAmnuummvocmm.mmmwmtws,mummmoumm i

FIOENTIAL PROPERTY OF CUENTS, AND AUTHORIZATION FOR PUBICATION OF STATEAEATS, CONOLUSIONS Of
mmsmummmmsuuﬂmnnmmwmmu

b W = -
( WARNER 1:0. 827089 |
LEHIGH PORTLAND CEMENT CO. )
P O. BOX 117
CEMENTON, NEW YOR 12415 SAMPLE ID: CO&aL PIPE
OPERATING CO. : o
SAMPLED BY: CUSTOMER PROVIDED £
'11”E. - - - . ! , . i
LACATION: : L : |
o . e ey e e V. ’ ‘ P ]‘l" ! ’ b , LI . v ! ) 0 LR
DATE SAMPLED: 11/9/€4 ' "DPATE RECEIVED: 11/1%/84
WEATHER : ~
GROSS WEIGHT:
| OTHER ID: SAMPLE DRIED AND PULVERIZED WHEN SUBMITTED
CERTIFICATE { ANALYSIS
R . \\;' AS RECEIVED DAY BASIS
“motsTeRe . - N 1.09% xxx
" WOLATILE MATTER . 33 %2% 33.68%
FIXED CARBON S0. 32% S0. B&%
AEH _ : 1S, 10% 15. 2&%
SULFUR 2.36% 2. 40%
: CIC T TN : 67.%4%: . 70.68X , ... oy
b d R - AT g o
M . - . ’--'3-14- '{1-m ',_;-. i ' _‘1 -
L 8. &8% ‘
12676
- .'.,"
LABRROUED By =

o G T gty

i WE SPECIALIZE IN:
mn—y—amdmmsuq.ﬂvmnqrm
Uki-ml\-lymd'hhly_ddny-u-plim
Q—hlﬂhﬁhﬁdthumd'mmndmdﬂiuldbﬂﬂ‘nm.

ALA ACCREDITATION CERTIFICATE 004 ’ J=-3 KVB71-71500-2007 .D304
CHEMIFAI AMAIVCES




APPENDIX K

CHAIN OF CUSTODY FORMS
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!
1}
i
}

Am-mum

METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: ZL&W/8¥ -éhVMA/ Sample date: //I/g/g/
Sample location: M é,(ﬂysc% Run no.:

Sample recovery person: A~ MM Recovery date: _/#
Filter(s) no.: _w¥

- MOISTURE

Impingers : Silica gel

Final volume (wt) _ 7/# ~ ml(gm) Final wt. .ﬂ_{g g
Initial volume (wt) 500 ml (gm) Initial wt. o20004 g
Net volume (wt) ‘5’/}{ ml (gm) Net wt. 2.5 g, g

Total moisture _ZHS g

Color of silica gel _ ef4wue /A ont
Description of impinger water __ Jueme  =— M/ HcH)

— LS HE

RECOVERED SAMPLE .
Filter container no. #‘/ sealed ” 7/

Description of particulate on filter m ZLW%Z

Acetone rinse

Liquid level :
container no. 4{4 marked 7S M
Acetone blank Liquid level '
container no. #l# /75 e

marked
Samples stored and locked /?/;é/
Remarks: ﬂﬂ@ﬂ ﬂz/ ‘ -

Date of laboratory custody ?@ _/éz
Laboratory personnel taking custody

Remarks:__ o287 448 — S0 27357
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A Resesrch-Cottrell Campany

METHOD S

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: - Sample date: ////?/
Sample location: A/ Run no..

Sample recovery person: M Recovery date:

Filter(s) no.:

MOISTURE .

Silica gel

ml (gm) Final wt. ﬂ'é g g

ml (gm) Initial wt. - 20,0 4 g
ml(gm) Net wt. _/#5" _ o

Impingers
Final volume (wt) 75/2
Initial volume (wt) wichd

Net volume (wt) /(é/z

Total moisture _ﬂ_ﬁ

Color of silica gel -,
Description of impinger water %{4 §%ZS/
_ Lol @ rrem — Lopse— poSusis Nl

RECOVERED SAMPLE .
///f//
e

v 8

Filter container no. j 7 sealed

Description of particulate on filter

Liquid level

Acetone rinse

container no. %/ marked / gé
Acetone blank . Liquid level

container no. #fg/ : /7{

Samples stored and locked

Remarks: !
Date of laboratory custody

Laboratory personnel taking custédy P Qa&z‘/ &@

Remarks: _ﬁ/ Ll
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: _ Lepyey/ —(Zanrairon/ _ Sample date: /// é/ !
Sample location: M@' \Mkun no.. 5
Sample recovery person: (bywe2.0  Recovery date: _ /4

Filter(s) no.: %{

MOISTURE .

Impingers Silica gel

Final volume (wt) Z& ml (gm) Final wt. «Z/3.0 g g

Initial volume (wt) 4T9 ml(gm) Initial wt. i&ag —9

Net volume (wt) 4//3 ml (gm) Net wt. @.Qg g .
L] A

Total moisture _ A7/ g
Color of silica gel _ﬂg‘/&/)&.

7 ' ' ' .H.._,._ﬁ. :

Description of impinger water _@ML__ .
Leoddy 7 \tprrpw —ab

'RECOVERED SAMPLE

Filter container no. ‘#‘5’ sealed /////
Description of particulate on filter _WM/

lté

Acetone rinse Liquid level - (
container no. #_‘ marked //.3 MR
Acetone blank Liquid level BRI
container no. #’# ' " i

ke
Samples stored and locked /;é/
Remarks: =77 — YEN g@/

' r _r
Date of laboratory custody / _
Laboratory personnel taking custoly e d |
Remarks: o?/ e =T/ e
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METHOD 6 SAMPLE RECOVERY AND INTEGRITY DATA

prant  LEAAEN &/W" _é'w-ﬂd/SAMPLE LOCATION Wgé '/A’/Ac'/)

A Pesearch-Cottrell Company

FIELD DATA CHECKS

SAMPLE RECOVERY PERSONNEL LA 7w 20, Y
PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES del. ﬂg
Sample Liquid Stored '

Sample] identification Date of level in locked

no. no. recovery marked container

r | 22-temrT 260 = Y V4
2 20 ~ ConP-2. 2—75' ) 27

3 28.~ LomP-3 RIO e 7 /5/6/

4 ——

5 —————

6 #
Blank | L0~ Sy 250 e ;"/,//ﬁ/ /-ﬁ

REMARKS

LAB PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES & 4. s Refzzl.

/
P .
SIGNATURE OF FIELD SAMPLE TRUSTEE

LABORATORY DATA CHECKS

PATE RECOVERED SAMPLES RECEIVED

ANALYST___ O . AR~

-/ 70

Sample Liquid
Sample | identification | Date of at marked . Sample
no. no. analysis level identified
1 L= Camy P~/ /ZV/ 280 CR P
2 Le -Compr-2 | 4, 275 LROP
3 LO_~Comre3 | //% 250 WV
4
5
6 — _
prank | 20 gt | #/tc/bd] £30 2L
REMARKS 4
Z
SIGNATURE OF LAB SAMPLE TRUSTEE
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A Research-Cotrell Company

18006 Skypark Bivd.. P.O. Box 19518. Irvine. California 92714 (714) 250-6200

November 1, 1984

Mr. Richard Forgea

Senior Engineer

New York State -

Department of Environmental Conservation
Region IV

217¢ Builderland Avenue

Schenectady, New York 12304

Subject: Compliance Test Protocol - Particulate and Sylfur
Oxide Emissions -Lehigh Portland Cement - Cementon, NY

Dear Mr. Forgea:

At the request of Lehigh Portland Cement, I am forwarding
four (4) copies of the test protocol prepared for the
compliance series at Lehigh Cement‘s Cementon, New York
portland cement facility. As we discussed during our
telephone conversation last month, the testing will consist of
a series of three Environmental Protection Agency method 5
particulate tests and a concurrent series of three method 4
sulfur oxide (502) tests conducted at the Kiln exhaust stack.

It appears that the tentative compliance testing schedule
of November 8th and $th remains most appropriate. I will await
your review of this protocol. KVB will be on site at the plant
the entire week of November Sth should You care to schedule a
meeting with Mr. Sandbrook, plant manager, Mr. John Jones, Asst
plant manager, and I to discuss the test program.

In any event, 1 will contact your office on Monday to
confirm receipt of this test protocol. Perhaps a meeting can
be scheduled then,

Thank you for your cooperation. KVUB looks forward to again
working with the State of New York.

Sincerelz,

KVB Inc,-" ”

cy: D. Sandbrook - Lehigh -iv e :“;ﬁ//<c;?
J. Jones - Lehigh P, 4
S. Hunter - KVB las

ATT: Compliance Test Protocol - Ronald Baker
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APPENDIX M

SULFUR ANALYSIS DATA
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A Pesearch-Contrell Campany

METHOD 6

SULFUR DIOXIDE ANALYTICAL DATA

PLANT /FAL/G'A/ - é‘ﬁm' A pate /{/_Q/ 2

SAMPLE LOCATION_ OWmaadl  fewn)) anaLvst. A, Aplueze

1_6.2 m_Q.o//N

NORMALITY OF BARIUM PERCHLORATE  2_6.3 ml 0.O/STN _Q0/bn
3_&2z m P.o//N

Volume of Titrant V., ml

Total WX | t
Run Sample Volume Sample | 1st 2nd e
No. No. of Sample Aliguot |[Titration|Titrationpiveragce Y6,
1 LCA”~) | 280 we| L2 | 6.8 £z 8.8 .6
2 |se-Com2| R7s"mr| 20w feo Aas. g< és
3_|4C-toR3| 290 | 20 me| &7 6.6 &7 _ 6.7
4 —
5 a—
6 \

w b l/erd o 00 A
Blank Analysis -~ Volume of titrant 1st titration <0./ 2L

2nd titration__ <@/ w92
Average =g/ N

lst titration
2nd titration

A | /
Signature of Analyst /Cz/ 4/'”44-—— yd
Signature of Reviewer or Supervisor

M=2 ’ TUR71-71500="00%7 N2INA

= 0.99 to 1.0]1 or 1lst titration - 2nd titration = 0.2




SO2 EMISSIONS CALCULATION

. Test # "ze—’c’awﬂ—/ L Ny 2.0/8

v 8.8, 87 A8 ml

BaCl . 7 »
Station Zgwgy - éamag AY  Vsample L0 ml

Valiquot 20 ml
Test Location U}ae,c_ ‘A?W) . Vdry gas JZ.'ZZ_? ft3

// 4H .88 "H,0
Dat p/ ' ' o
ate ¢ é (-r T meter _S2p R
P bar. ) eg@ "Hg
V; ) .
" 50 me S09 H20 ,'{?df ml
3% HZOZ can absorb:
ml 3% H20, Duct Area S22, 7 fr2
: Vi .
g moles SO\ 0.0/¢ eq. Cas -/( /000 \m
2 €q K -/
nomal:.ty of Volume of Aliquot . Vsample
BaCl Bacl Factor Valiquot
| ( 070/ g-moles SO 4.06 g =
! / K g—mole %5/0 grams 502
Vg = 2.42 \/Ts AP = 322 ft/sec Flom.  meTHo) S PAMT-our-
vS°2 = (0.8497) (0.0704 g-moles ) = 40 SCF,
2
SCF
S, 20
"Hg + 13,6 2
- (s2227°¢ ) 528 = _$7.34% pscr
"bscr 892 _Gaw -
o SCF : ~ - |
PPm oy = 0.9598 S0, ) 1.8 x 107 =
2\ = _ A T73 7o
dry. 37 0 $7:393pscr + LO5YPscr so 2

2 2

£/ rams 2
(Dg;F fsozg M }slggscf) ( 528) bar 3 ::ack)( y sec)GUCt Area ft.>=
¢ ) @ e )()
. ( ) ( 29 Q.ﬂp-.o-'/ s2z V=27 L57.9 Second

57.343 +ov5i@-+2029
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(A7)

sdz EMISSIONS CALCULATION

.

) Test # 46.-:@1’-2. . Ns.c1 _o.0/6
o _ | vBaCl
Station_JZ&//gn 47»&7/7@// ,(// Vsample Zeon
' Valiquot 220 -4

b e e e N L e P

Test Location Wimdl l_"_) A'/q» Vdry gas 8. /5= 2/

AH 265
Date //ééééz ) ' T meter S32

0, 6.75_
P bar. -Zf 77
Va0 K/
3% 1-1202 tan absorb: 30 mg 502
ml 3% H0, - Duct Area 722.7
g~moles 50\ 0-0 /& eq. C 8.5 C zmz \ 00)
2 eq ‘/ k
normality of Volume of Aliquot Vsample .
- BaCl ' Bacl Factor Valiquot
lr
Y M‘ - . =
‘ €0 g-moles S?y 64.06 -g_mle P4 357, grans 50,

Vg = 2,42 \/Ts AP = Joz ft/sec @ e m/mw- '
vsoz = (0.8497) ( 46D g-moles $0,) = 20576 SCFg,

SCF 2
3 /-‘s’f-” 265 'HZO\ ‘ B
Vpscr = (PE/ (_Me*136 )..231__ = _YZ7A bscr
‘ k 29.932 -/ §32_°R _
| SCF '
Ppm o = 0.057¢ 59, ' 1.8 x 107 _ R
2 2l ~¢.75 Z0, :
dry, 37 0, #2738 DSCF + QOSABSCF s0, hpe!

|

grams S02 528 29,92 v ft D A £l )u
DSCF + 802, ef THO_ ) \Ts R)\F—+ Potack) \ ° sec J\Duct Area £tojx

-
) () g (=0 ) () &
: ‘ wfﬂof@-ﬁaw A4 B "
J— « Mad ) . m71-71500-2oo‘7" nand

P SNV




S0, EMISSIONS CALCULATION
. - Test d LA - oz . Npac1 eq/1 i
Station ZLEMVEY/ — , Vsample 2000 nl
Valiquot L0 ml i
ion NBwae /[ Z 3 '
Test Location (Aren/, Vdry gas 30,76 ft
M LGt "H,0
Date //é'@ ] _ T meter 37 °R
0, 23 b4
P par. 27 7% "Hg
50 me S09 Vi20 &i nl
3% H202 can absorb:
ml 3% HZOZ Duct Area 222.7 fr2
. "_.f *
B-moles SO\ o.0/6 9 /_67 ( \ \:. 205" :
A 100 1
CZ eq Q ¢ 1 K _./ /0 _/k -na/ g-moles :
normality of Volume of Aliquot. Vsample :
‘ - BaCl _ Bacl Factor Valiquot
\ 0.053f g_noles so \ 64.06 ] =
; & _y 'g'-mole J 7. %35/ grams S0,
Ve = 2.42 \[Ts ap - ft/sec Aoy ey o ARV — ey
Vsoz = (0.8497) ( 0.058bz-moles §0,) = 20 SCFg,
SCF : - 2

247 166 "M

‘ 3
fe. [ "Hg + 1306 ) :
v = (50783 ) 528 = 7 DSCF
DSCF g \ 55 = .- I8

SCF,, '
PP 5o = 0.04ss S0, ) 1.8 x 10’ = /208
drv 1o 95 pscr + 209555 #-73 20 :
vy, 37 0 2
o252y or 2 ¥ |
rams SO 528 29,92 . f 2 ]
(DSCF + 505, ¢ + Hao_ ) ( )(bar smck) (‘s E‘E‘)G’““ Area f"")‘ - &
¢ ﬁf;%ss'm/ ) (-ﬂz;’qg— ) ( 3.0 ) ("2'7 ) /23, f‘g"—séi‘ond

M=5 KVB71~71500-2007 D304




(LERIGH)

CEMENTON PLANT

LEHIGH PORTLAND CEMENT COMPANY 80X 117, CEMENTON, W, Y. 12418
' NUOBANONNDD2NNN

17 WwaA3.2300

November 26, 1984

Mr. Ronald Baker

KVB, Engineering and Research Division
18006 Skypark Blvd.

P.0. Box 19518

Irvine, CA. 92714

Dear Mr. Baker,

Enclosed are the chemical results for the kiln feed, clinker,
coal and dust samples taken during your kiln testing at the
Cementon Plant November 8th and 9th. I have also enclosed the coal
analyses from Warner Laboratories,

If you have any further questions, do not hesitate to contact

usl
Yours truly,
Cheryl McElroy %y
Quality Control Supervisor
CM:cw :

M-6 ' RVB71-71500-2007 D304
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SULFUR EMISSIONS RESULTS

TEST NUMBER LC-COMP=!  LC-COMP-2  LC-COMP-3 AVERAGE
DATE OF TEST 11/8/84 11/5/84 11/9/04
TEST TI™E
START 15:25 13:16 16110
sToP 16:57 15:1% 17:53
KILN OPERATION
FEED (GPM) . .
RAU 6 400.00 400.00 05,00 0167
% MOISTURE 35.00 35.00 35.00 35.00
COAL FLOW (TPH) 16.80 16.40 16.40 16.53
HEAT VAL(BTW/LE) 12606.00  12812.00  12812.00 12743.33
RATECI0" 6 BTWHR) 423,54 420.23 420,23 421,34
DUST WASTED (TPH) ESTIM 21.00 21.00 21.00 21.00 2,
KILN EXIT %02 2,60 2.30 2.70 2.53 !
N
SAMPLING DATA 4 g
TEST PERIOD CMIND 22.00 72.00 72.00 72.00 ;@
VOLUME SAMPLED(DSCF) 1.49 47.83 49.95 45,75 4
STACK TE¥P ¢F) 248.00 371.00 344,00 348,33 ]
METER TENP (F) &7.00 72.00 77.60 72.00 L g
STACK %OXYSEN 7.30 .80 7.30 7.13 s
STACK MOISTURE 29.80 25.80 26.30 29.30 Y
STACK PRES C(IN HG) 29.81 29.74 29.73 29.76
MOLECULAR WT (WET) 27.76 27.12 27.49 27.44
MOLECULAR WT (DRY) 31.60 31.00 31.58 31.59
SULFUR DIOXIDE EMISSIONS
STACK FLOW CACFM) 23705000 223460.00 243090.00 234533,33
(DSCFM) 105725.82  99071.40 110704.58 105148.00
S02 ~ PPM 3T/ 02
EPA METHOD #& 1540.00 1537, 00 1205.00 . 1427.33
$02 RATE (BM/SEL) 152,90 150,60 123,50 144.00
CLE/HR) 1253.17-  1195.24 980.14 1142.84
SULFUR RATE (EM/SEC) 20.95% 75.90 61.73 72.00
CLB/HR) 626.59 597.462 490,00 £71.43
(LEZ10°é BTY) 1.48 1.42 1.17 T 1.3
02 . 2.40 2.30 2.70 2.53
o 214,00 691,00 240.00 415,00
NOX 1486.00 13%3.00 1434.00 1431,00
§02 1276.00 1365.00 €89.00
-1.82 -16.21 9.9 -2.91
SULFUR BALANCE
RAW FEED 7503 .14 W16 16 ]
%5 EQUIV .08 064 064 .06
SULFUR (TPH DRY) 16 17 A7
COAL %5 2.50 2.29 2.29
SULFUR ¢TPH DRY) .43 .38 .98
TOTAL SULFUR IN -TPN ) .55 .55
CLINKER %503 .02 .78 .78
%S EQuIv .33 .3 R
EST. PROD RATE (TPD) 1480.00 1480.00 1450.00
SULFUR (TPH DRY) .20 .19 19
ESP DUST %503 ' 2.86. 3.7 .73
%S EQUIv 1.14 1.50 1.50
SULFUR (TPH DRY) T .24 .22 .32
STACK SULFUR ¢TPH) .31 .30 .25
TOTAL SULFUR OUT-TPH .75 .81 76
%S ABSORPTION .52 .8 .45
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18006 Skypark Boulevard
P.O. Box 19518, Irvine, CA 92714
(714) 250-6200

A Research-Cottrell Company





