United States Office of Air Quality EPA-454/R-99-045a

Environmental Protection Planning and Standards September 1999
Agency Research Triangle Park, NC 27711
Air

< EPA

Final Report - Volume | of Il

Lime Manufacturing
Emissions Test Report

Chemical Lime Company
(Formerly APG Lime Company)
Ripplemead, Virginia




LIME MANUFACTURING
EMISSION TEST REPORT
CHEMICAL LIME COMPANY
(FORMERLY APG LIME COMPANY)
RIPPLEMEAD, VIRGINIA

VOLUME I OF 11
REPORT TEXT
APPENDICES A & B

EPA Contract No. 68D70069
Work Assignment No. 2-12

Prepared for:

Michael L. Toney (MD-14)
Work Assignment Manager
SMTG, EMC, EMAD, OAQPS
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

September 1999
p:\i532\finrpt\APG\finalapg.rep (WP.61)

Submitted by:

PACIFIC ENVIRONMENTAL SERVICES, INC.
5001 S. Miami Blvd., Suite 300
Post Office Box 12077
Research Triangle Park, NC 27709-2077
(919) 941-0333 FAX (919) 941-0234



DISCLAIMER

This document was prepared by Pacific Environmental Services, Inc. (PES) under EPA
Contract No. 68D70069, Work Assignment No. 2-12. The field sampling, analyses, and draft
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1.0 INTRODUCTION

The U.S. EPA’s Emissions Standards Division, Minerals and Inorganic Chemicals
Group (ESD/MICQG) is investigating lime manufacturing processes to (1) identify hazardous
air pollutants (HAPs) emitted by coal-fired rotary kilns, (2) identify the sources of the HAPs
emitted, and (3) confirm the existence of major sources. Because lime manufacturing is
similar to portland cement manufacturing, it is believed by EPA that lime plants may also be
major sources of HAPs. There are limited data on HAP emissions from lime manufacturing
processes; therefore additional data are needed to identify which of the 189 HAPs listed in
Section 112(b) of the Clean Air Act (CAA), as amended in 1990, are emitted from these
sources.

As part of its investigation, the ESD/MICG has requested that the EPA’s Emissions,
Monitoring and Analysis Division (EMAD) test two lime manufacturing facilities. EMAD
issued a work assignment to Pacific Environmental Services, Inc. (PES) to plan and conduct
the air emissions testing program to gather emissions data from lime manufacturing processes
as specified in the ESD/MICG test request. The testing program was conducted through EPA
Contract No. 68D20162, Work Assignment No. 4-01.

The APG Lime Company in Ripplemead, Virginia was selected for testing because:
(1) the Kiln No. 1 baghouse stack had a testing platform, and (2) the fabric filter system on
Kiln No. 1 was recently installed. Testing at APG Lime also afforded EPA the opportunity to
compare the performance of a new fabric filter system to that of an existing scrubber system
on a similarly operated kiln at a second lime manufacturing facility that the EPA planned to
test. APG Lime Company is located in close proximity to the second lime manufacturing
facility. If both were tested during one field trip, then the total cost of the testing program
could be reduced.

The primary objective of the testing program was to obtain data on the emissions from
Kiln No. 1. Measurements were made of total hydrocarbons (THC), dioxin/furan
(CDD/CDF), particulate matter, and metals at the baghouse inlet and outlet. Visible emissions
were read on the baghouse outlet stack. A secondary objective of the testing program were to
obtain data on the emissions of particulate matter and metals from the Kiln No. 2 cooler
exhaust stack.

Figure 1.1 presents the test program organization and major lines of communication.
Figure 1.2 shows the proposed sampling/monitoring locations at APG Lime Company.
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APG Lime Corporation EPA/EMC EPA/ESD
Work Assignment Manager
Raymond G. Roeder, P.E. Dennis P. Holzschuh Joseph Wood
(540) 626-8759 (919) 541-5239 (919) 541-5446

PES ESD Contractor
Program Manager

RTI

John Chehaske

Cybele Brockman
(703) 471-8383

(919) 990-8603

PES ' PES
QA/QC Officer Project Manager
Wayne Westbrook Frank Meadows
(703) 471-8383 (919) 941-0333
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Survey Test Plan Testing Preparation
PES PES PES PES PES

Subcontractors ' Subcontractors

DEECO Triangle Laboratories, Inc.

Triangle Laboratories, Inc. Galbraith Laboratories, Inc.

Figure 1.1 Key Personnel and Responsibility for Testing at APG Lime Corporation,
EPA Contract No. 68D20162, WA No. 4-01.
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2.0 SUMMARY OF RESULTS

This section provides summaries of the test results obtained from the testing program at
the APG Lime Company. Included are the results of the tests conducted for THC, CDD/CDF,
and particulate matter/metals on the Kiln No. 1 baghouse inlet and outlet and particulate
matter/metals on the Kiln No. 2 cooler exhaust stack.

2.1 EMISSIONS TEST LOG

Sampling on Kiln No. 1 was conducted on three consecutive days from October 22, 1996
through October 24, 1996. Sampling on the Kiln No. 2 cooler exhaust stack was conducted on
October 21, 1996. Table 2.1 summarizes the emissions test log. Presented are the run
numbers, test dates, pollutants, run times and downtime for filter changes, port changes, and
CEM calibrations.

2.2 KILNNO.1
221 CDD/CDF

The Method 23 sample extracts were first analyzed using a DB-5 capillary column to
determine the concentration of each isomer of CDD’s and CDF’s (tetra- through octa-). Tetra-
chlorinated dibenzofurans were detected in this analysis; therefore, another aliquot of the
sample was analyzed using a DB-225 capillary column to measure the 2,3,7,8 tetra-chloro
dibenzofuran isomers.

The CDD/CDF test results are presented in actual concentrations and mass emission
rates, concentrations adjusted to 7% oxygen (O,), and concentrations adjusted to 7% O, in
2378 toxic equivalents. The concentrations, adjusted to 7% O,, were adjusted by each
congeners respective Toxic Equivalency Factor (TEF). The TEFs used are the international
TEF values.

During Run No. M23-8-1 it was discovered half-way through the run that the sample
nozzle had been pointing downstream in the duct. As a result it was necessary to restart this
run. In order that the inlet and outlet sampling could be conducted somewhat simultaneously
completion of the corresponding outlet run (M23-8-O) was delayed until the inlet run was
restarted.



TABLE 2.1

EMISSIONS TEST LOG
APG LIME COMPANY - RIPPLEMEAD, VIRGINIA

Run No. Date Pollutant Run Time Downtime,
Minutes
Kiln No. 1 BH Inlet
M25A-4-1 10/22/96 CDD/CDF 1135-1755 45
M23-6-1 10/22/96 PM/Metals 1130-1743 155
M29-13-1 10/22/96 THC 1130-1735 163
M25A-5-1 10/23/96 CDD/CDF 1047-1600 53
M23-7-1 10/23/96 PM/Metals 1040-1540 60
M29-14-1 10/23/96 THC 1040-1540 60
M25A-6-1 10/24/96 CDD/CDF 1054-1945 53
M23-8-1 10/24/96 PM/Metals 1515-1945 30
M29-15-1 10/24/96 THC 1054-1715 41
Kiln No. 1 BH Outlet
M25A-4-0 10/22/96 CDD/CDF 1130-1800 30
M23-6-O 10/22/96 PM/Metals 1130-1753 143
M29-13-0O 10/22/96 THC 1130-1749 139
M25A-5-0 10/23/96 CDD/CDF 1040-1600 37
M23-7-O 10/23/96 PM/Metals 1040-1544 64
M29-14-O 10/23/96 THC 1041-1542 71
M25A-6-0 10/24/96 CDD/CDF 1056-1945 42
M23-8-O 10/24/96 PM/Metals 1122-1731 129
M29-15-O 10/2496 THC 1121-1731 130
iln No. 2 Cooler
M29-10 10/21/96 PM/Metals 1125-1331 6
M29-11 10/21/96 PM/Metals 1404-1607 3
M29-12 10/21/96 PM/Metals 1625-1828 3
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Baghouse Inlet

Table 2.2 summarizes the CDD/CDF emissions sampling and stack gas parameters at the
baghouse inlet. The total sampling time for each run was 240 minutes. The average sample
volume was 96.693 dry standard cubic feet (dscf) or 2.724 dry standard cubic meters (dscm).
The average stack gas temperature was 497°F and contained 10.3 percent (%) carbon dioxide
(CO,), 13.7% oxygen (O,), and 3.8% moisture. The average stack gas volumetric flow rate
was 108,440 actual cubic feet per minute (acfm) or 53,938 dry standard cubic feet per minute
(dscfm) or 1,527 dry standard cubic meters per minute (dscmm).

Table 2.3 presents the CDD/CDF stack gas concentrations and emission rates. The
average concentration of total CDD was 75 nanograms per dry standard cubic meter
(ng/dscm). The average concentration of total CDD/CDF was 77 ng/dscm. These values

corresponded to average emission rates of 6,968 micrograms per hour (ng/hr) and 7,108 pg/hr,
respectively.

Table 2.4 presents CDD/CDF concentrations adjusted to 7% O,. The measured average
stack gas O, concentration was 3.8%. Therefore, the adjusted CDD/CDF concentrations were
nearly double the actual concentrations. The average adjusted concentration of total CDD was
149 ng/dscm @ 7% O,. The average adjusted concentration of total CDD/CDF was 152
ng/dscm @ 7% O,.

Table 2.4 also presents the adjusted concentrations in 2378 toxic equivalents. The
average TEF concentration for total CDD/CDF was 0.30 ng/dscm @ 7% O,.

Baghous tlet

Table 2.5 summarizes the CDD/CDF emissions sampling and stack gas parameters at the
baghouse outlet. The total sampling time for each run was 240 minutes. The average sample
volume was 158.341 dscf or 4.460 dscm. The average stack gas temperature was 404 °F and
contained 9.0% CO,, 14.6% O,, and 3.6% moisture. The average stack gas volumetric flow
rate was 95,671 acfm or 53,228 dscfm or 1,507 dscmm.

Table 2.6 presents the CDD/CDF stack gas concentrations and emission rates. The
average concentration of total CDD was 1.4 ng/dscm. The average concentration of total
CDD/CDF was also 1.4 ng/dscm. These values corresponded to average emission rates of

122 pg/hr and 123 pg/hr, respectively.

Table 2.7 presents the CDD/CDF concentrations adjusted to 7% O,. The measured stack
gas O, concentration was 3.6%. Therefore, the adjusted CDD/CDF concentrations were more
than double the actual concentrations. The average adjusted concentration of total CDD was
2.9 ng/dscm @ 7% O,. The average adjusted concentration of total CDD/CDF was also 2.9
ng/dscm @ 7% O,.
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TABLE 2.2
CDD/CDF EMISSIONS SAMPLING AND STACK GAS PARAMETERS

KILN NO. 1 BAGHOUSE INLET

APG LIME COMPANY - RIPPLEMEAD, VA

Run No. M23-6-1
Date 10/22/96
Total Sampling Time, min. 240
Average Sampling Rate, dscfm? 0.391
Sample Volume:

dscf® 93.834

dscm® 2.643
Average Stack Gas Temp.,.°F 497
O, Concentration, % by volume 13.2
CO, Concentration, % by volume 10.7
Moisture, % by volume 3.9
Stack Gas Volumeric Flow Rate:

acfm¢ 103,295

dscfm?® 51,576

dscmm® 1,451
Isokinetic Sampling Ratio, % 102.0

M23-7-1
10/23/96
240
0.415

99.690
2.808
498
13.9
10.3
3.6

109,590
54,368
1540
102.8

M23-8-1
10/24/96
240
0.402

96.556
2.720
497
14.0
10.1
4.0

112,436
55,870
1,582
103.1

Average

0.403

96.693
2.724
497
13.7
10.4
3.8

108,440

53,938
1,527
102.6

a Dry standard cubic feet per minute at 68°F and 1 atm
® Dry standard cubic feet at 68°F and 1 atm

" Dry standard cubic meters at 20°C and 1 atm.

¢ Actual cubic feet per minute at stack conditions.

¢ Dry standard cubic meters per minute at 20°C and 1 atm.
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TABLE 2.3

CDD/CDF STACK GAS CONCENTRATIONS AND EMISSION RATES
KILN NO. 1 BAGHOUSE INLET
APG LIME COMPANY - RIPPLEMEAD, VA

CONCENTRATION® . : EMISSION RATE"
CONGENER ng/dscm, as measured , mg/hr
M23-6-1 | M23-7-1 M23-8-1 Average M?23-6-1 M23-7-1 M23-8-1 Average
2378 TCDD (0.0076) {0.0071} | 0.0074 0.0074 (0.66) {0.66} 0.70 0.70
Total TCDD 13 80 23 39 1,144 7,434 2,195 3,591
12378 PeCDD 0.049 0.25 0.085 0.13 4.3 23 . 8.0 12
Total PeCDD 6.4 62 . 13 27 557 5,724 1,263 2,515
123478 HxCDD 0.053 1 0.30 0.11 0.15 4.6 28 10 14
123678 HxCDD 0.038 0.53 0.13 - 0.23 33 49 12 22
123789 HxCDD 0.034 0.43 0.12 0.19 3.0 39 . 11 18
Total HxCDD 1.3 20 43 8.4 113 1,809 408 777
1234678 HpCDD 0.053 0.85 0.19 0.37 4.6 79 18 34
Total HpCDD 0.098 1.8 0.40 - 0.76 -1 86 164 | 38 1
Octa CDD -] 0.30 0.15 0.059 0.17 27 14 5.6 15
Total CDD 21 164 41 75 1,849 . 15,146 | 3,911 6,968
I g - .

2378 TCDF 0.015 0.039 0.018 0.024 1.3 3.6 1,7 ' 2.2

- Total TCDR 0.61 2.2 0.77 . 1.2 53 201 73 109
12378 PeCDF {0.011} {0.039} {0.015} 0.00 {1.0} {3.6} {1.4} 0.00
23478 PeCDF {0.011} {0.043} {0.018} 0.00 .~ {1.0}. {3.9} 1 1 0.00
Total PeCDF 0.068 0.43 0.17 022 6.0 : 39 16 21

* 123478 HXxCDF {0.0076} | 0.039 0.022 0.031 {0.66} 3.6 2.1 2.9
123678 HxCDF : 0.0038 0.014 0.0074 0.0085 | 0.33 (1.3 0.70 1 0.78
234678 HxCDF {0.011} {0.018} | 0.011 0.011 {1.0} {1.6} 1.0 1.0
123789 HxCDF {0.0076} { {0.0071} | (0.0074) 0.00 {0.66} {0.66) 0.70) 0.00
Total HxCDF 0.053 0.14 0.088 0.092 4,6 ' 12 .| 8.4 8.5
1234678 HpCDF 0.0076 {0.014} {0.011} 0.0076 | 0.66 {1.3} . {1.0} - 0.66
1234789 HpCDF (0.0076) 0.011) 0.0074) 0.00 (0.66) {1.0} {0.70} 0.00°
Total HpCDF 0.019 {0.014} {0.011} 0.019 1.7 {1.3} {1.0} 1.7
Octa CDF 0.023 (0.018) (0.018) 0.023 2.0 (1.6 .n 2,0
Total CDF . 0.77 2.7 1.0 1.5 67 253 98 139

Total CDD + CDF 22 167 42 717 1,916 .| 15,398 4,009 7,108

a
b

Nanogram per dry standard cubic meter at 20°C and 1 atm.
Micrograms per hour.

( ) Non Detectable - Results are below target analyte detection limits. ND values are not counted in totals or
averages.

{} Estimated Maximum Possible Concentration. EMPC values are not counted in totals or averages.
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TABLE 2.4

CDD/CDF STACK GAS CONCENTRATIONS AND 2378 TOXIC EQUIVALENT STACK
GAS CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN
KILN NO. 1 BAGHOUSE INLET
APG LIME COMPANY - RIPPLEMEAD, VA

CONCENTRATION® , 2378 TOXIC EQUIVALENCIES
CONGENER ng/dsem, adjusted to 7 percent O, 2378- ng/dscm, adjusted to 7 percent O,
TCDD*
M23-6-1 | M23-7-1 | M23-8-1 | Average T°x_1° M23-6-1 | M23-7-1 M23-8-1 | Average
Equiv. .
Factor
Dioxi
2378 TCDD (0.014) {0.014) 0.015 . 0.015 1.000 (0.014) - "{0.014) 0.015 0.015
Total TCDD T 24 160 47 | , :
12378 PeCDD 0.089 0.49 0.17 025 0.500 0.044 0.24 0.085 0.12
Total PeCDD 11 123 27 54 -
123478 HXCDD 0096 |. 0.60 0.21 0.30 0.100 0.0096 0.060 0.021 0.030
123678 HxCDD 0.068 1.1 0.25 0.46 0.100 0.0068 0.11 0.025 0.046
123789 HxCDD 0.061 0.85 0.24 0.38 0.100 0.0064 0.085 0.024 0.038
Total HxCDD 23 39 8.7 17
1234678 HpCDD 0.096 1.7 0.39 0.73 0.010 0.00096 0.017 0.0039 0.0073
Total HpCDD 0.18 35 0.81 1.5
Octa CDD 0.55 0.30 012 0.32 0.001 0.00055 0.00030 | 0.00012 0.00032
Total CDD 38 326 83 |19 0.068 0.51 0.17 - 0:25
Furans ,
2378 TCDF 0.027 0.078 0.037 0.047 0.100 0.0027 0.0078 0.0037 0.0047
Total TCDF ' 1.1 43 1.6 23 _ {0.0039}
12378 PeCDF £0.020) {0.078) {0.0303 0.00 <0.050 | {0.0010} {0.042) {0.0015) 0.00
23478 PeCDF {0.020} {0.085) {0.037} 0.00 0.500 {0.010} {0.019} 0.00
Total PeCDF 0.12 0.85 0.35 0.44 0.0078
123478 HxCDF (0014 { 0078 0.044 0.061 0.100 {0.0014) 0.0044 0.0061
123678 HXCDF 0.0068 0.028 0.015 0.017 0.100 0.00068 0.0028 0.0015 0.0017
. 234678 HxCDF {0.020} {0.035) 0.022 0.022 - 0.100 {0.0020}) {0.0035} 0.0022 0.0022
123789 HxCDF {0.014) {0.014) (0.015) 0.00 0.100 {0.0014) {0.0014) 1 (0.0015y | 0.00
Total HXCDF 0.096 0.27 0.18 018 | '
1234678 HpCDF 0.014 {0.028} {0.022} 0.014 0.010 0.00014 {0.00028) | {0.0022) 0.00014
1234789 HpCDF (0.014) (0.021) (0.015) 0.00 0.010 .(0.00014) (0.00021) (0.00015) 0.00
Total HPCDF 0.034. {0.028} (0.022} 0.034
Octa CDF 0.041 . (0.035) (0.037) 0.041 0.001 0.000041 (0.000035) | (0.000037) | 0.000041
Total CDF 1.4 54 2.1 3.0 0.0029 0.018 0.012 0.011
Total CDD + CDF 39 331 85 152 0.071 0.53 0.29 0.30

~~—

Nanogram per dry standard cubic meter adjusted to 7 percent oxygen at 20°C and 1 atm.

North Atlantic Treaty Organization, Committee on the Challenges of Moder Society. Pilot study on International Information
Exchange on Dioxins and Related Compounds: International Toxicity Equivalency Factor (I-TEF) Methods of Risk Assessment
for Complex Mixtures of Dioxins and Related Compounds. Report No. 176, August 1988,

Non Detectable - Resuits are below target analyte detection limits, ND values are'not counted in totals or averages.

Estimated Maximum Possible Concentration. EMPC values are not counted in totals or averages.

St
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TABLE 2.5

CDD/CDF EMISSIONS SAMPLING AND STACK GAS PARAMETERS

KILN NO. 1 BAGHOUSE OUTLET

APG LIME COMPANY - RIPPLEMEAD, VA

Run No. M23-6-O M23-7-O M23-8-O Average
Date 10/22/96 10/23/96 10/24/96
Total Sampling Time, min. 240 240 240
Average Sampling Rate, dscfm? 0.616 0.658 0.705 0.660
Sample Volume:
dscf® 147.758 158.021 169.242 158.341
dscm® 4.162 4.451 4.767 4.460
Average Stack Gas Temp.,°F 400 401 410 404
O, Concentration, % by Volume 14.9 14.2 14.7 14.6
CO, Concentration, % by Volume 8.5 9.6 8.8 9.0
Moisture, % by Volume 3.5 3.3 3.8 3.6
Stack Gas Volumetric Flow Rate:
acfm? 92,465 93,134 101,413 95,671
dscfm? 51,888 51,890 55,904 53,228
dscmm® 1,469 1,469 1,583 1,507
Isokinetic Sampling Ratio % 99.1 102.7 102.1 101.3

a Dry standard cubic feet per minute at 68°F and 1 atm

® Dry standard cubic feet at 68°F and 1 atm

° Dry standard cubic meters at 20°C and 1 atm

4 Actual cubic feet per minute at stack conditions

¢ Dry standard cubic meters per minute at 20°C and 1 atm



TABLE 2.6

CDD/CDF STACK GAS CONCENTRATIONS AND EMISSION RATES
KILN NO. 1 BAGHOUSE OUTLET

APG LIME COMPANY - RIPPLEMEAD, VA

CONCENTRATION? EMISSION RATE®
CONGENER ng/dscm, as measured ug/hr
M23-6-O M23-7-0 M23-8-O | Average | M23-6-O | M23-7-O | M23-8-O | Average
Dioxins
2378 TCDD (0.0048) (0.0045) (0.0021) 0.00 0.42) 0.40) (0.20) 0.00
Total TCDD 0.060 1.5 0.0094 0.56 53 134 9.0 50
12378 PeCDD (0.010) (0.0090) (0.0063) 0.00 (0.85) 0.79) (0.60) 0.00
Total PeCDD 0.077 1.2 0.086 0.46 6.8 107 8.2 41
123478 HxCDD (0.0072) 0.0067 (0.0042) 0.0070 (0.64) 0.59 0.40) 0.59
123678 HxCDD (0.0070) 0.0090 0.0020 0.0060 | (0.64) 0.79 0.20 0.50
123789 HxCDD (0.0072) 0.0090 {0.0021} 0.0090 (0.64) 0.79 {0.20} 0.79
Total HxCDD 0.060 0.76 0.044 0.29 5.3 67 4.2 26
1234678 HpCDD 0.0072 0.052 (0.0063) 0.029 0.64 4.6 (0.60) 2.6
Total HpCDD 0.014 0.079 (0.013) 0.047 1.3 6.9 1.2 4.1
Octa CDD 0.050 0.049 0.0084 0.036 4.5 4.4 0.80 3.2
Total CDD 0.26 3.6 0.23 1.4 23 320 22 122
Furans
2378 TCDF 0.0012 (0.0022) (0.0042) | 0.0012 0.11 (0.20) (0.40) 0.11
Total TCDF 0.0048 {0.00045} 0.010 0.0076 0.42 {0.040} 1.0 0.71
12378 PeCDF (0.0048) (0.0045) (0.0021) 0.00 (0.42) (0.40) (0.20) 0.00
23478 PeCDF (0.0048) (0.0045) (0.0021) 0.00 (0.42) (0.40) 0.20) 0.00
Total PeCDF (0.0048) (0.0045) (0.0021) 0.00 0.42) 0.40) (0.20) 0.00
123478 HxCDF (0.0048) (0.0045) (0.0021) 0.00 (0.42) (0.40) (0.20) 0.00
123678 HxCDF (0.0048) (0.0045) (0.0021) 0.00 0.42) (0.40) (0.20) 0.00
234678 HxCDF 0.0024 {0.0022} 0.0021 | 0.0023 0.21 {0.20} 0.20 0.21
123789 HxCDF (0.0048) (0.0045) | (0.00021) 0.00 (0.42) (0.40) (0.20) 0.00
Total HXCDF 0.0022 {0.0022} {0.0042} | 0.0032 0.21 {0.20} 0.40 0.31
1234678 HpCDF {0.0024} 0.0022 {0.0021} | 0.0022 {0.21} 0.20 {0.20} 0.20
1234789 HpCDF (0.0048) (0.0045) (0.0042) 0.00 (0.42) (0.40) (0.40) 0.00
Total HpCDF {0.0024} 0.0022 | {0.0021} § 0.0022 {0.21} 0.20 {0.20} 0.20
Octa CDF {0.0072} (0.0090) 0.0042 | 0.0042 {0.64} 0.79) 0.40 0.40
Total CDF 0.0072 0.0022 0.019 | 0.0094 0.64 0.20 1.8 0.88
Total CDD + CDF 0.27 3.6 0.25 1.4 24 320 24 123

o~~~ T B
——

Nanogram per dry standard cubic meter at 20°C and 1 atm.

Micrograms per hour.

Non Detectable - Results are below target analyte detection limits. ND values are not counted in totals or averages.

Estimated Maximum Possible Concentration. EMPC values are not counted in totals or averages.
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TABLE 2.7

CDD/CDF STACK GAS CONCENTRATIONS AND 2378 TOXIC EQUIVALENT STACK
GAS CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN
KILN NO. 1 BAGHOUSE OUTLET
APG COMPANY - RIPPLEMEAD, VA

CONCENTRATION? 2378 TOXIC EQUIVALENCIES
CONGENER ng/dscm, adjusted to 7 percent O, T2 317)%,, ng/dscm, adjusted to 7 percent O,
Toxic
M23-6-0 M23-7-O M23-8-O | Average Equiv. M23-6-O M23-7-O M23-8-0 Average
Factor
Dioxins
2378 TCDD 0.011) (0.0093) (0.0047) 0.00 1.000 0.011) (0.0093) (0.047) 0.00
Total TCDD 0.14 3.2 0..21 1.2
12378 PeCDD (0.022) (0.019) (0.014) 0.00 0.500 (0.011) (0.0093) (0.0071) 0.00
Total PeCDD 0.18 2.5 0.1% 1.0
123478 HxCDD 0.017) 0.014 (0.0094) 0.014 0.100 (0.0017) 0.0014 (0.00094) 0.0014
123678 HxCDD 0.017) 0.019 (0.0047) 0.012 0.100 (0.0017) 0.0019 0.00047 0.0012
123789 HxCDD (0.017) 0.019 {0.0047) 0.012 0.100 (0.0017) 0.0019 {0.00047} 0.0012
Total HxCDD 0.14 1.6 0.10 0.61
1234678 HpCDD 0.017 0.11 (0.014) 0.037 0.010 0.00017 0.0011 (0.00014) 0.00047
Total HpCDD 0.033 0.16 (0.028) 0.056
Octa CDD 0.12 0.10 0.019 0.079 0.001 0.00012 0.00010 0.000019 0.000061
! Total CDD 0.61 7.5 0.52 2.9 0.00029 0.0064 0.000489 0.00239
Furans
2378 TCDF 0.0028 (0.0047) | (0.0094) 0.00 0.100 0.00028 (0.00047) (0.00094) 0.00028:
Total TCDF 0.011 {0.00093} | 0.024 0.12
12378 PeCDF (0.011) (0.0093) | (0.0047) 0.00 0.050 (0.00056) (0.00047) (0.00024) 0.00
23478 PeCDF (0.011) (0.0093) | (0.0047) 0.00 0.500 (0.0056) (0.0047) (0.0024) 0.00
Total PeCDF (0.011) (0.0093) | (0.0047) 0.00
123478 HxCDF (0.011) (0.0093) | (0.0047) 0.00 0.100 (0.0011) (0.00093) (0.00047) 0.00
123678 HxCDF (0.011) (0.0093) | (0.0047) 0.00 0.100 (0.0011) (0.00093) (0.00047) 0.00
234678 HxCDF 0.0056 {0.0047} | 0.0047 0.00 0.100 0.00056 0.00047 0.00047 0.00
123789 HxCDF (0.011) (0.0093) | (0.0047) 0.00 0.100 0.0011) (0.00093) (0.00047) 0.00
Total HxCDF 0.0056 {0.0047} | (0.0094 0.0065
1234678 HpCDF {0.0056} 0.0047 | {0.0047} 0.0051 0.010 {0.000056} 0.000047 {0.000047} 0.000051
1234789 HpCDF (0.011) (0.0093) | (0.0094) 0.00 0.010 (0.00011) (0.000093) (0.000094) 0.00
Total HpCDF {0.0056} 0.0047 { {0.0047} 0.0050
Octa CDF {0.017} (0.019) | {0.0094} 0.013 0.001 {0.000017} (0.000019) 0.0000094 | 0.000013
Total CDF 0.017 0.0047 | 0.042 0.021
Total CDD + CDF 0.62 7.5 ] 0.56 2.9 0.00084 0.00052 0.000479 0.00061

* Nanogram per dry standard cubic meter adjusted to 7 percent oxygen at 20°C and 1 atm.

® North Atlantic Treaty Organization, Committee on the Challenges of Modern Society. Pilot study on International Information
Exchange on Dioxins and Related Compounds: International Toxicity Equivalency Factor (I-TEF) Methods of Risk Assessment
for Complex Mixtures of Dioxins and Related Compounds. Report No. 176, August 1988.

()Non Detectable - Results are below target analyte detection limits. ND values are not counted in totals or averages.

{ }Estimated Maximum Possible Concentration. EMPC values are not counted in totals or averages.
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Table 2.7 also presents the adjusted concentrations in 2378 toxic equivalents. The
average TEF concentration for total CDD/CDF was 0.00061 ng/dscm @ 7% O,.

2.2.2 Particulate Matter/metals

During Run No. M29-13-I the filter media in the sample train ruptured. The sample
train was turned off immediately. Upon examination of the filter it was discovered that some
particulate matter had broken through the filter into the first empty impinger. Rather than void
this run, it was decided by the PES Project Manager and EPA WAM to keep the first impinger
catch separate from the other samples and then filter this solution through a tared quartz fiber
filter in order to recover the lost particulate matter. Due to the large mass of particulate matter
in the total sample, we do not believe that the particulate matter or metals results for this run
were compromised.

Also, when the filter ruptured, some acidic potassium permanganate solution backed
up into the empty impinger that separates the acidic hydrogen perioxide and acidic potassium
permanganate absorbing solutions. PES recovered this sample fraction separately and had
intended to analyze this fraction separately for mercury. However, PES did not instruct the
analytical laboratory to analyze this sample fraction separately. As a result, the sample
fraction was combined with the sample fractions for the metals other than mercury. This
resulted in high manganese results for this run. Therefore, the manganese results for this run
are not valid. All other metals results are valid.

At the conclusion of Run No. M29-13-0O on the baghouse outlet the glass sample
nozzle dropped off the end of the probe and could not be recovered. Due to the low particulate
concentration at this location it is believed by PES that the loss of this small portion of the
sample did not compromise the particulate matter or metals results for this run.

Bagh nl

Table 2.8 summarizes the particulate matter/metals emissions sampling and stack gas
parameters at the baghouse inlet. The total sampling time for each test run was 240 minutes.
The average sample volume was 89.266 dscf or 2.528 dscm. The average stack gas
temperature was 503 °F and contained 10.3% CO,, 13.7% O,, and 4.2% moisture. The average
stack gas volumetric flow rate was 104,363 acfm or 51,395 dscfm or 1,455 dscm.

Table 2.9 summarizes the stack gas particulate matter concentrations and emission
rates at the baghouse inlet. The average concentration was 5.443 grains per dry standard cubic
foot (gr/dscf) or 12.45 grams per dry standard cubic meter (g/dscm). The concentrations are
also shown adjusted to 7% O,. The average mass emission rate was 2,394 pounds per hour
(Ib/hr) or 1,086 kilograms per hour (kg/hr).

Table 2.10 summarizes the stack gas metals concentrations and emission rates. All of
the target metals were found to be present in all three samples. Average concentrations ranged
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TABLE 2.8

PARTICULATE/METALS EMISSIONS SAMPLING AND STACK GAS PARAMETERS

KILN NO. 1 BAGHOUSE INLET

APG LIME COMPANY - RIPPLEMEAD, VA

Run No.
Date
Total Sampling Time, min.
Average Sampling Rate, dscfm®
Sample Volume:
dscf®
dscm®
Average Stack Gas Temp., °F
O, Concentration, % by Volume
CO, Concentration, % by Volume
Moisture, % by Volume
Stack Gas Volumetric Flow Rate:
acfm?
dscfm?
dscmm®
Isokinetic Sampling Ratio, %

M29-13-1
10/22/96
240
0.381

91.332
2.586
500
13.2
10.7
4.0

100,324
49,866
1,412
99.8

M29-14-1
10/23/96
240
0.356

85.519
2.422
503
13.9
10.3
4.2

102,889
50,439
1,428
101.5

M29-15-1
10/24/96
240
0.379

90.946
2.575
504
14.0
9.9
4.4

109,878

53,880
1,526
101.0

Average

0.372

89.266
2.528
503
13.7
10.3
4.2

104,363

51,395
1,455
100.8

* Dry standard cubic feet per minute at 68°F and 1 atm.

® Dry standard cubic feet at 68°F and 1 atm.

¢ Dry standard cubic meters at 20°C and 1 atm.
4 Actual cubic feet per minute at stack conditions.

¢ Dry standard cubic meters per minute at 20°C and 1 atm.

2-11




TABLE 2.9

PARTICULATE MATTER CONCENTRATIONS AND EMISSION RATES

KILN NO. 1 BAGHOUSE INLET

APG LIME COMPANY - RIPPLEMEAD, VA

Run No.

Date

Clock Time, 24-hr clock
Concentration:
gr/dscf

gr/idscf @ 7% O,°
g/dscm®

g/dscm @ 7% O,°
Emission Rate:
Ib/hr®

kg/hrf

M29-13-1 M29-14-1
10/22/96 10/23/96
1130-1743 1040-1540
5.472 5.802
9.879 11.52
12.52 13.28
22.61 26.37
2,339 2,508
1,061 1,138

M29-15-1
10/24/96
1054-1715

5.053
10.18
11.56
23.30

2,334
1,059

Average

5.443
10.53
12.45
24.09

2,394
1,086

* Grains per dry standard cubic foot at 68°F and 1 atm.

® Grains per dry standard cubic foot at 68°F and 1 atm adjusted to 7 percent O,.

¢ Grams per dry standard cubic meter at 20°C and 1 atm.
¢ Grams per dry standard cubic meter at 20°C and 1 atm adjusted to 7 percent O,.

¢ Pounds per hour.
Kilograms per hour.
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TABLE 2.10

STACK GAS METALS CONCENTRATIONS AND EMISSION RATES

KILN NO. 1 BAGHOUSE INLET
APG LIME COMPANY RIPPLEMEAD, VA

Run No. M29-13-1 M29-14-1 M29-15-1 Average
Date 10/22/96 10/23/96 10/24/96
Clock Time, 24-hr Clock 1130-1743 1040-1540 1054-1715
Antimony (Sb)
ug/dscm?® 5.84 4.79 4.81 5.15
ugl/dscm @ 7% O,° 10.5 9.51 9.70 9.92
g/hrt 0.495 0.410 0.441 0.449
Arsenic (As)
pg/dscm? 26.9 52.9 70.3 50.0
ug/dsem @ 7% O,° 48.6 165 142 98.4
g/hre 2.28 4.53 6.43 441
Beryllium (Be)
ugl/dsem? 24.2 14.4 18.9 19.2
ugldscm @ 7% O, 43.8 28.5 38.0 36.8
g/hrt 2.05 1.23 1.73 1.67
Cadmium (Cd)
pug/dscm? 0.746 2.62 2.40 1.92
ugldscm @ 7% O° 1.35 5.21 4.83 3.80
g/hrt 0.0632 0.225 0.220 0.169
Total Chromium (Cr)
pg/dscm? 68.1 82.2 89.7 80.0
ug/dscm @ 7% Oy’ 123 163 181 156
g/hre 5.77 7.04 8.21 7.01
Cobalt (Co)
ugl/dscm? 322 46.7 48.9 42.6
ugldscm @ 7% O,° 58.2 92.7 98.6 83.1
g/hrt 2.73 4.00 4.48 3.74
Lead (Pb)
pg/dscm® 38.0 842 83.1 68.5
ug/dscm @ 7% O, 68.7 167 167 134
g/hrt 3.22 7.22 7.61 60.2
Manganese (Mn)
ug/dsem? 240 190 215
pug/dscm @ 7% O° - 477 383 430
g/hr* - 20.6 17.4 19.0
Mercury (Hg)
ug/dscm® 0.456 0.681 1.05 0.730
pg/dscm @ 7% O,° 0.824 1.35 2.12 1.43
g/hr 0.0387 0.0584 0.0963 0.0645
Nickel (Ni)
pg/dscm? 53.4 73.5 72.2 66.4
pg/dsem @ 7% Oy° 96.3 146 145 129
g/hr 4.52 6.30 6.61 5.81
Selenium (Se)
ug/dscm? 40.2 28.3 39.6 36.0
pg/dscm @ 7% 0y 72.6 56.3 79.8 69.5
| g/ 341 243 3.63 3.15 |

2 Micrograms per dry standard cubic meter @ 20° C and 1 atm.
® Micrograms per dry standard cubic meter @ 20°C and 1 atm, adjusted to 7% O,.

© Grams per hour.
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from 0.730 micrograms per dry standard cubic meter (pg/dscm) for mercury to 215 pg/dscm
for manganese.

Bagh utl

Table 2.11 summarizes the particulate matter/metals emissions sampling and stack gas
parameters. The total sampling time for each test run was 240 minutes. The average sample
volume was 162.167 dscf or 4.592 dscm. The average stack gas temperature was 410°F and
contained 9.0% CO,, 14.6% O,, and 3.6% moisture. The average stack gas volumetric flow
rate was 97,499 acfm or 53,822 dscfm or 1,524 dscmm.

Table 2.12 summarizes the stack gas particulate matter concentrations and emission rates.
The average concentration was 1.42 E-02 gr/dscf or 3.26 E-02 g/dscm. The concentrations are
also shown adjusted to 7% O,. The average emission rate was 6.54 1b/hr or 2.96 kg/hr.

Table 2.13 summarizes the stack gas metals concentrations and emission rates. All of the
target metals were found to be present in all three samples. Average concentrations ranged
from 0.206 pg/dscm for cadmium to 37.5 pg/dscm for manganese.

2.2.3 Total Hydrocarbons

Total hydrocarbons (THC) were measured using a flame ionization analyzer (FIA)
calibrated with propane-in-air gases. Two FIAs were used, one for the Kiln No. 1 baghouse
inlet and one for the baghouse outlet. The FIAs were operated on a 0-100 parts per million by
volume (ppmv) range. The instrument sensitivity was £2% of span or 2 ppmv. The sample
lines, pump, and detector were heated; therefore the THC concentrations were measured on a
wet basis. The measured moisture contents in each stack were used to correct the measured
concentrations on a wet basis to concentrations on a dry basis. The average moistures
obtained for each run from the Method 23 and Method 29 moisture determinations were used.

Kiln No. 1

Table 2.14 summarizes the THC emissions from Kiln No. 1. In all cases the THC
concentrations were very low, near the instrument detection of 2 ppmv. At the baghouse inlet
the average THC concentration was 2.5 ppmv, dry basis, or 4.9 ppmv adjusted to 7% O,. The
average emission rate was 0.91 Ib/hr. At the baghouse outlet the average THC concentration
was 2.2 ppmv or 4.8 ppmv adjusted to 7% O,. The average emission rate was 0.80 1b/hr.

2.3 KILN NO. 2 COOLER EXHAUST

Table 2.15 summarizes the particulate matter/metals emissions sampling and stack gas
parameters. The total sampling time for each test run was 120 minutes. The average sample
volume was 76.750 dscf or 2.173 dscm. The average stack gas temperature was 211°F and

contained 1.1% moisture. The stack gas was assumed to be comprised of 20.9% O, and no
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TABLE 2.11

PARTICULATE/METALS EMISSIONS SAMPLING AND STACK GAS PARAMETERS

KILN NO. 1 BAGHOUSE OUTLET

APG LIME COMPANY RIPPLEMEAD, VA

Run No. M29-13-O | M29-14-O | M29-15-O Average
Date 10/22/96 10/23/96 10/24/96
Total Sampling Time, min. 240 240 240
Average Sampling Rate, dscfm? 0.651 0.667 0.709 0.676
Sample Volume:
dscf® 156.196 160.166 170.140 162.167
dscm® 4.423 4.535 4.818 4.592
Average Stack Gas Temp., °F 411 406 413 410
O, Concentration, % by volume 14.9 14.2 14.7 14.6
CO, Concentration, % by volume 8.5 9.6 8.8 9.0
Moisture, % by volume 3.6 3.5 3.8 3.6
Volumetric Flow Rate:
acfm® 96,040 95,852 100,603 97,499
dscfm® 53,162 53,039 55,265 53,822
dscmm® 1,505 1,502 1,565 1,524
Isokinetic Sampling Ratio, % 98.3 105.1 107.2 103.5

* Dry standard cubic feet per minute at 68°F and 1 atm.

® Dry standard cubic feet at 68°F and 1 atm.

* Dry standard cubic meters at 20°C and 1 atm.

¢ Actual cubic feet per minute at stack conditions.
* Dry standard cubic meters per minute at 20°C and 1 atm.

2-15




TABLE 2.12

PARTICULATE MATTER CONCENTRATIONS AND EMISSION RATES
KILN NO. 1 BAGHOUSE OUTLET
APG LIME COMPANY - RIPPLEMEAD, VA

Run No. M29-13-O M29-14-O | M29-15-O | Average
Date 10/22/96 10/23/96 10/24/96

Clock Time, 24-hr clock 1130-1749 1041-1542 | 1121-1731
Concentration:

gr/dscf* 0.0142 0.0184 0.0101 0.0142
gr/dscf @ 7% O,° 0.0330 0.0381 0.0226 0.0312
g/dscm® 0.0326 0.0420 0.0231 0.0326
g/dscm @ 7% O,° 0.0754 0.0871 0.0518 0.0715
Emission Rate:

Ib/hre 6.48 8.34 4.78 6.54
kg/hrf 2.94 3.79 2.17 2.96

* Grains per dry standard cubic foot at 68°F and 1 atm.

® Grains per dry standard cubic foot at 68°F and 1 atm adjusted to 7 percent O,.

¢ Grams per dry standard cubic meter at 20°C and 1 atm.

¢ Grams per dry standard cubic meter at 20°C and 1 atm adjusted to 7 percent O,.
¢ Pounds per hour.

fKilograms per hour.

2-16




TABLE 2.13

STACK GAS METALS CONCENTRATIONS AND EMISSION RATES
KILN NO.1 BAGHOUSE OUTLET
APG LIME COMPANY - RIPPLEMEAD, VA

Run No. M29-13-0 M29-14-O0 M29-15-O Average
Date 10/22/96 10/23/96 10/24/96
Clock Time, 24-hr Clock 1130-1749 1041-1542 1121-1731
Antimony (Sb)

ug/dscm® 1.42 1.31 1.14 1.29
ug/dscm @ 7% O, 3.29 2.72 2.55 2.86
g/hr 0.128 0.118 0.107 0.118
Arsenic (As)

pg/dscm® 0.439 0.547 0.565 0.517
ug/dscm @ 7% O, 1.02 1.13 1.27 1.14
g/hrt 0.0396 0.0493 0.0530 0.0473
Beryllium (Be)

ug/dscm? 0.301 0.265 0.190 0.252
ugldscm @ 7% O,° 0.697 0.549 0.426 0.557
g/hr 0.0272 0.0238 0.0179 0.230
Cadmium (Cd)

ug/dscm? 0.289 0.195 0.133 0.206
ug/dscm @ 7% O,° 0.670 0.405 0.298 0.458
g/hr 0.0261 0.0176 0.0125 0.0187
Total Chromium (Cr)

ug/dscm® 4.39 4.45 3.69 4.18
ugl/dscm @ 7% O,° 10.2 9.24 8.28 9.23
g/hr 0.396 0.401 0.347 0.381
Cobalt (Co)

ug/dscm? 1.26 1.28 0.890 1.14
ug/dscm @ 7% Oy 2.92 2.65 2.00 2.52
g/hrt 0.114 0.115 0.0836 0.104
Lead (Pb)

ug/dscm? 3.12 2.36 1.98 2.49
ugldsem @ 7% O° 7.23 4.89 443 5.52
g/hre 0.282 0.213 0.186 0.227
Manganese (Mn)

ug/dscm? 62.4 6.81 432 375
ug/dscm @ 7% Oy’ 145 14.1 96.8 85.2
g/hre 5.64 0.614 4.05 343
Mercury (Hg)

ug/dscm® 0.00 0.260 0.820 0.360
ug/dscm @ 7% O 0.00 0.540 1.84 0.793
g/hr 0.00 0.0234 0.0770 0.0335
Nickel (Ni)

ug/dscm? 2.80 2.76 2.86 2.81
ug/dscm @ 7% O,° 6.49 5.72 6.42 6.21
g/hr° 0.253 0.248 0.269 0.257
Selenium (Se)

pg/dsem?® 3.48 3.20 4.73 36.80
ug/dscm @ 7% O 8.07 6.63 10.6 8.44
g/hr* 0.314 0.288 0.444 0.349

* Micrograms per dry standard cubic meter @ 20° C and 1 atm.
® Micrograms per dry standard cubic meter @ 20°C and 1 atm, adjusted to 7% O,.
¢ Grams per hour.
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TABLE 2.14

SUMMARY OF TOTAL HYDROCARBON EMISSIONS KILN NO. 1
APG LIME COMPANY RIPPLEMEAD, VA

Run No. M25A-4 M25A-5  M25A-6 Average
Date 10-22-96 10-23-96  10-24-96
Baghouse Inlet
Flow Rate, dscfm *° 50,721 52,404 54,875 52,667
Oxygen, % 13.2 13.9 14.0 13.7

THC Concentration

ppmvd® 2.3 3.2 2.1 2.5
ppmvd @ 7% O,° 4.2 6.3 4.1 4.9
THC Emission Rate
Ib/hr® 0.82 1.14 0.78 0.91
Baghouse Qutlet
Flow Rate, dscfm 2° 52,525 52,465 55,585 53,525
Oxygen, % 14.9 14.2 14.7 14.6

THC Concentration

ppmvd® 1.8 2.9 1.9 2.2
ppmvd @ 7% O,° 4.2 5.9 4.3 4.8
THC Emission Rate

1b/hre 0.65 1.03 0.73 0.80

® Dry standard cubic feet per minute at 68°F and 1 atm.

® Average of Method 23 and Method 29 results.

¢ Parts per million by volume, as propane, dry basis.

¢ Parts per million by volume, as propane, dry basis, adjusted to 7% oxygen.
¢ Pounds per hour.
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TABLE 2.15

PARTICULATE/METALS EMISSIONS SAMPLING AND STACK GAS PARAMETERS

KILN NO. 2 COOLER EXHAUST STACK

APG LIME COMPANY - RIPPLEMEAD, VA

Run No.
Date
Total Sampling Time, min.
Average Sampling Rate, dscfm®
Sample Volume:
dscf®
dscm®
Average Stack Gas Temp., °F
O, Concentration, % by volume
CO, Concentration, % by volume
Moisture, % by volume
Stack Gas Volumetric Flow Rate:
acfm?
dscfm?
dscmm®
Isokinetic Sampling Ratio, %

M29-10
10/21/96
120
0.653

78.328
2.218
201
20.9
0
1.0

7,862
5,887
167
100.6

M29-11
10/21/96
120
0.625

74.946
2.122
226
20.9
0
1.4

7,767
5,571
158
101.7

M29-12
10/21/96
120
0.641

76.976
2.180
207
20.9
0
0.9

7,653
5,677
161
102.5

Average

0.640

76.750
2.173
211
20.9
0
1.1

7,760

5,711
162

101.6

* Dry standard cubic feet per minute at 68°F and 1 atm.

® Dry standard cubic feet at 68°F and 1 atm.
¢ Dry standard cubic meters at 20°C and 1 atm.

¢ Actual cubic feet per minute at stack conditions.
* Dry standard cubic meters per minute at 20°C and 1 atm.
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CO,. The average stack gas volumetric flow rate was 7,760 acfm or 5,711 dscfm or 162
dscmm

Table 2.16 summarizes the stack gas particulate matter concentrations and emission
rates. The average concentration was 1.27 E-01 gr/dscf or 2.92 E-02 g/dscm. The
concentrations are also shown adjusted to 7% O,. The average emission rate was 6.26 Ib/hr or
2.84 kg/hr.

Table 2.17 summarizes the stack gas metals concentrations and emission rates. All of
the target metals except beryllium and mercury were found to be present in all three samples.
Average concentrations of those metals detected ranged from 0.763 pg/dscm for cadmium to
135 pug/dscm for manganese.
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TABLE 2.16

PARTICULATE MATTER CONCENTRATIONS AND EMISSION RATES
KILN NO. 2 COOLER EXHAUST STACK
APG LIME COMPANY - RIPPLEMEAD, VA

Run No.
Date
Clock Time, 24-hr Clock
Concentration:
gr/dscf
g/dscm
Emission Rate:
Ib/hre
kg/hrt

M29-10
10/21/96
1125-1334

0.145
0.332

7.33
3.33

M29-11
10/21/96
1404-1607

0.0978
0.224

4.67
2.12

M29-12
10/21/96
1625-1828

0.139
0.319

6.78
3.07

Average

0.127
0.292

6.26
2.84

* Grains per dry standard cubic foot at 68°F and 1 atm.

® Grains per dry standard cubic foot at 68°F and 1 atm adjusted to 7 percent O,.

¢ Grams per dry standard cubic meter at 20°C and 1 atm.
¢ Grams per dry standard cubic meter at 20°C and 1 atm adjusted to 7 percent O,.

¢ Pounds per hour.
fKilograms per hour.
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TABLE 2.17

STACK GAS METALS CONCENTRATIONS AND EMISSION RATES
KILN NO.2 COOLER EXHAUST STACK
APG LIME COMPANY - RIPPLEMEAD, VA

Run No.
Date
Clock Time, 24-hr Clock
Antimony (Sb)
ug/dscm?
g/hr*
Arsenic (As)
pg/dscm®
g/hr¢
Beryllium (Be)
ug/dscm?
g/hr®
Cadmium (Cd)
ug/dscm?
g/hre
Total Chromium (Cr)
ug/dscm?
g/hre
Cobalt (Co)
ng/dscm?
g/hr*
Lead (Pb)
ug/dscm?
g/hr®
Manganese (Mn)
ug/dscm?
g/hrt
Mercury (Hg)
ug/dsem?
g/hre
Nickel (Ni)
ugldscm?®
g/hr°
Selenium (Se)
pug/dscm®
g/hre

M29-10
10/21/96
1125-1334

4.13
0.0413

0.947
0.00947

0.00
0.00

0.414
0.00414

9.96
0.0997

5.18
0.0519

120
1.20

19.3
0.193

0.00
0.00

6.00
0.0600

2.86
0.0286

M29-11
10/21/96
1404-1607

4.01
0.0379

0.565
0.00535

0.00
0.00

1.33
0.0126

10.0
0.0950

5.51
0.0522

84.3
0.798

28.4
0.269

0.00
0.00

6.03
0.0571

3.38
0.0320

M29-12
10/21/96
1625-1828

4.59
0.0442

0.798
0.00770

0.00
0.00

0.541
0.00522

8.90
0.0858

6.10
0.0588

200
1.93

63.3
0.611

0.00
0.00

4.77
0.0460

2.57
0.0248

Average

4.24
0.0412

0.770
0.00751

0.00
0.00

0.763
0.00733

9.63
0.0935

5.60
0.0543

135
1.31

37.0
0.357

0.00
0.00

5.60
0.0544

2.94
0.0285

* Micrograms per dry standard cubic meter @ 20° C and 1 atm.
® Micrograms per dry standard cubic meter @ 20°C and 1 atm, adjusted to 7% O,.

¢ Grams per hour.
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3.0 PROCESS DESCRIPTION

The APG Lime Company is located in Ripplemead, Virginia. The facility has three
coal-fired rotary kilns. The emissions from each kiln are controlled by a fabric filter
baghouse. In addition, each kiln has a cooler exhaust stack that is presently uncontrolled.

During this testing program, Research Triangle Institute (RTT), under contract to
ESD/MICQG, was responsible for monitoring and documenting all process and emission control
system operational parameters. RTI was also responsible for development of a detailed
narrative for this section of the final report. At the present time this information is being
handled as confidential business information (CBI) and is not included in this draft report.
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4.0 SAMPLING LOCATIONS

41 NO.1KILN

4.1.1 Baghouse Inlet

The inlet measurement site was located in a 71.25-inch inside diameter (ID) round,
horizontal duct 564 inches (7.9 equivalent duct diameters) downstream of the nearest flow
disturbance (T-duct) and 108 inches (1.5 equivalent duct diameters) upstream of the nearest
flow disturbance (90° elbow). According to EPA Method 1 criteria this site required a
minimum of 20 sample traverse points, 10 along each of two perpendicular diameters. PES
elected to use 24 sample traverse points, 12 along each diameter. Figure 4.1 shows a
simplified schematic of the baghouse inlet measurement site and sample traverse point
locations. Access to the site will be via scaffold provided by an outside contractor.

4.1.2 Baghouse Qutlet

The baghouse outlet sampling location was located in a 72.25-inch ID round vertical

stack 390 inches (5.4 equivalent stack diameters) downstream of the flow disturbance (Y-
intersection) and 390 inches (5.4 equilvent stack diameters) upstream of the stack exit.
According to EPA Method 1, this location required 20 sample traverse points, 10 along each
of two perpendicular diameters. Sampling was be conducted through four existing sample
ports located at 90°. Figure 4.2 shows a simplified schematic of the outlet measurement site
and sample traverse point locations. The site had a 360° permanent testing platform and was
.accessible via a caged ladder.

42  NO.2KILN COOLER STACK

The measurement site for the kiln No. 2 cooler stack was located in a 71.25-inch ID
round vertical stack 372 inches (5.2 equivalent stack diameters) downstream of the nearest
flow disturbance (45° elbow) and 192 inches (2.7 equivalent stack diameters) upstream of the
stack exit. According to EPA Method 1 criteria, this measurement site required 20 sample
traverse points, 10 along each of two perpendicular diameters. PES elected to use 24 traverse
points, 12 along each diameter. The measurement site was accessible from ground level via a
walkway alongside the coal conveyor. Sampling was conducted indoors just above floor level.
Figure 4.3 shows a simplified schematic of the cooler measurement site and sample traverse
point locations.
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Point Fraction of Distance
Number Stack ID Inches
1 026 1.9
2 082 59
3 .146 10.5 Cross-Section
4 226 163
5 342 24.6
6 658 474
7 774 55.7
8 854 61.5
9 918 66.1
10 974 70.1

Figure 4.1 APG Lime Kiln Baghouse Inlet Sampling Location.
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Number Stack ID Inches Inches Inches
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— 2 082 5.94 6.00 11.94
3 146 10.56 6.00 16.56
4 226 16.31 6.00 22.31
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Figure 4.2 APG Lime Kiln No. 1 Baghouse Outlet Sampling Location.
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SAMPLE TRAVERSE POINT LOCATIONS

Point  Fraction of Distance Port Depth Port Location
Number StackID  Inches Inches Inches

E 1 .021 1.50 3.25 475
2 067 4.75 3.25 8.00
3 118 8.44 3.25 11.69
4 177 12.63 3.25 15.88
5 250 17.81 3.25 21.06
6 356 25.38 3.25 28.63
7 .644 45.88 3.25 49.13
8 750 53.44 3.25 56.69
9 .823 58.63 3.25 61.88
10 882 62.81 3.25 66.06
11 933 66.50 3.25 69.75
12 979 69.75 3.25 73.00

Damper

From
Cooler

Figure 4.3 APG Lime Kiln No. 2 Cooler Stack Sampling Location.
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

Table 5.1 summarizes the sources, test parameters, test methods, number of tests, and
planned duration of each event. Sampling of the baghouse inlet and outlet was conducted
simultaneously for CDD/CDF, THC, and PM/Metals. Brief descriptions of each method
follow:

5.1 LOCATION OF MEASUREMENT SITES AND SAMPLE/VELOCITY
TRAVERSE POINTS

EPA Method 1, “Sample and Velocity Traverses for Stationary Sources,” will be used
to select the measurement sites and to establish velocity and sample traverse point locations.
The measurement sites are discussed in Section 4.0.

5.2 DETERMINATION OF STACK GAS YOLUMETRIC FLOW RATE

EPA Method 2, “Determination of Stack Gas Velocity and Volumetric Flow Rate
(Type S Pitot Tube),” was used to determine stack gas volumetric flow rate at the baghouse
inlet and outlet and cooler stack. A Type S pitot tube, constructed according to Method 2
criteria and having an assigned coefficient of 0.84 and connected to an inclined-vertical
manometer was used to measure velocity pressure. On the cooler stack the velocity pressure
was found to be too low to measure with a conventional manometer. Therefore, PES used a
digital reading micro manometer with a range of 0 to 0.1 inch of water and 0.001 inch
resolution. A calibrated Type K thermocouple attached directly to the pitot tube was used to
measure stack gas temperature. The average stack gas velocity was calculated from the
average square roots of the velocity pressure, average stack gas temperature, stack gas
molecular weight, and absolute stack pressure. The volumetric flow rate is the product of
velocity and the stack cross-sectional area.

53 DETERMINATION OF DRY MOLECULAR WEIGHT AND EMISSION
CORRECTION FACTORS

EPA Method 3B, “Gas Analysis for the Determination of Emission Rate Correction
Factor or Excess Air,” was used to measure carbon dioxide and oxygen content of the stack
gases. Gas samples were extracted from each stack using the integrated, single-point bag
sampling technique. The bag contents were analyzed onsite within 6 hours after sample
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collection using an Orsat® analyzer to determine percent concentrations of carbon dioxide and
oxygen. The Orsat analyzer had 0.1 percent subdivisions.

54 DETERMINATION OF STACK GAS MOISTURE CONTENT

EPA Method 4, “Determination of Moisture Content in Stack Gases,” was to determine
stack gas moisture content. The quantity of condensed water was determined gravimetrically
and then compared to the total volume of gas sampled to determine the volume percent
moisture content. The Method 4 procedure was conducted simultaneously with the Method 23
and Method 29 pollutant measurement runs.

5.5 DETERMINATION OF POLYCHLORINATED DIBENZO-P-DIOXINS AND
POLYCHLORINATED DIBENZOFURANS

EPA Method 23, “Determination of Polychlorinated Dibenzo-p-Dioxins and
Polychlorinated Dibenzofurans From Stationary Sources” was used to determine
polychlorinated dibenzo-p-dioxins (CDD’s) and polychlorinated dibenzofurans (CDF’s) at the
baghouse inlet and outlet. A schematic of the Method 23 sampling apparatus used at the
baghouse outlet is shown in Figure 5.1. A schematic of the Method 23 sampling apparatus
used at the baghouse inlet is shown in Figure 5.1A. At the inlet an unheated Teflon®
connector was used between the filter and condenser. The connector was cleaned in the same
manner as the condenser during sample recovery. Samples were withdrawn from the gas
streams isokinetically and collected in the sample probe, on a glass fiber filter, and on a
packed column of XAD-2 adsorbent material. Each measurement run was 240 minutes in
duration. The CDD’s and CDF’s were extracted from the samples, separated by high
resolution gas chromatography, and measured by high resolution mass spectrometry. PES
selected Triangle Laboratories, Inc., Research Triangle Park, North Carolina to prepare the
filters and adsorbent traps, and perform the required analyses.

5.6 DETERMINATION OF TOTAL HYDROCARBONS

EPA Method 25A, “Determination of Total Gaseous Organic Concentrations Using a
Flame Ionization Analyzer” was used to measure total hydrocarbon (THC) concentrations at
the baghouse inlet and outlet. Two flame ionization analyzers (FIAs) were used, one for the
inlet and one for the outlet. Heated sample lines and FIAs were used. THC concentrations
were expected to be less than 25 parts per million by volume (ppmv) as propane. Therefore,
PES operated both FIAs on a 0-50 ppmv range. Span gases consisting of propane-in-air,
prepared according to EPA Protocol, were used.

. Fi.gure 5.2 is a schematic of the FIA sampling system. The two FIAs were equipped
with a strip chart recorder and a data logger. Prior to beginning the testing program, the two
FIA systems were assembled and a bias check and a response time test were conducted.
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Figure 5.1 Method 23 CDD/CDF Outlet Sampling Train.
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Acceptability criteria for the bias check is a difference of not more than five percent between
the value measured by direct injection of calibration gas at the analyzer and the value obtained
by injection of the calibration gas at the calibration gas valve. (Details of the bias check are
presented in EPA Method 6C). Prior to testing, PES performed the bias checks, response time
tests, and calibration error tests. Calibration drift checks were performed periodically and at
the conclusion of each measurement run.

5.7 DETERMINATION OF PARTICULATE MATTER AND METALS

EPA Method 29, “Determination of Metals Emissions From Stationary Sources,” was
used to determine filterable particulate matter and metals at the baghouse inlet and outlet, and
at the cooler stack. The target metals included: Antimony (Sb), Arsenic (As), Beryllium (Be),
Cadmium (Cd), Chromium (Cr), Cobalt (Co), Lead (Pb), Manganese (Mn), Mercury (Hg),
Nickel (Ni), and Selenium (Se). Samples were withdrawn from the gas streams isokinetically
and collected in the sample probe, on a tared quartz-fiber filter and in a series of impingers
containing acidic hydrogen peroxide solution followed by acidified potassium permanganate.
The probe and filter fractions were analyzed gravimetrically in the PES laboratory to
determine filterable particulate matter. Upon completion of the particulate matter analyses, the
particulate fractions and aqueous fractions were submitted to the laboratory for metals
analyses. PES has also selected Triangle Laboratories, Inc. to perform the metals analyses.

A schematic of baghouse outlet and cooler Method 29 sampling train is shown in
Figure 5.3. A schematic of the baghouse inlet Method 29 sampling train is shown in Figure
5.3A. At the inlet location it was necessary to use an unheated Teflon® connector between the
filter and first impinger. The sample recovery scheme for metals is shown in Figure 5.4. The
sample recovery scheme for the additional Hg fraction is shown in Figure 5.5. The sample
preparation and analysis scheme is shown in Figure 5.6. Metals other than Hg were analyzed
by graphite furnace atomic absorption spectroscopy (GFAAS) or inductively coupled argon
plasma (ICP) emission spectroscopy. Hg was analyzed by cold vapor atomic absorption
spectroscopy (CVAAS).

5.8 PULVERIZED COAL FEED

Pulverized coal feed samples were collected by APG plant personnel during each air
pollutant measurement run on the kiln No. 1 baghouse. Grab samples were collected at the
beginning, middle and end of each measurement run. The grab samples were composited into
a single sample for each run. The samples were submitted to Galbraith Laboratories, Inc. for
proximate and ultimate analysis, including a gross calorific value.
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59 PULVERIZED COAL FEED RATE

The pulverized coal feed rate was determined using an oxygen-based F-factor
approach. This approach is based on a stoichiometric relationship between the heat input rate,
stack gas flow rate, F-factor, and oxygen content of the stack gas. The coal usage rate was
calculated by dividing the heat input rate by the “as-fired” gross calorific value of the coal.
The following equation was used:

0., (209-0) 60
FR F, 209 GCV

where: Cmp = Pulverized coal feedrate, 1b/hr, as-fired
Ogp = Stack gas flow rate, dscfm
F, = Calculated F-factor, dscfm/mmBtu
0, = Oxygen content of the stack gas, %
60 = Conversion, minutes to hour
GCV = Gross calorific value (Btw/lb) of the fuel combusted on an

as-fired basis

The limestone feed has no Btu value; therefore its contribution to the total heat input was
ignored.

5.10 VISIBLE EMISSIONS

EPA Method 9, “Visual Determination of the Opacity of Emissions from Stationary
Sources” was used to read visible emissions from the Kiln No. 2 baghouse outlet stack.
PES provided a certified visible emissions evaluator (Certificate No. 255264, issued
September 26, 1996).



6.0 QUALITY ASSURANCE/QUALITY CONTROL
PROCEDURES AND RESULTS

This section describes the specific QA/QC procedures employed by PES in
performing this series of tests. The procedures contained in the “Quality Assurance
Handbook for Air Pollution Measurement Systems, Volume III, Stationary Source Specific
Methods,” EPA-600/77-027B, and in the reference test methods served as the basis for
performance for all testing and related work activities in this project.

6.1 CALIBRATION OF APPARATUS

The preparation and calibration of source sampling equipment is essential in
maintaining data quality. Brief descriptions of the calibration procedures used by PES
follow.

6.1.1 Barometers

PES used aneroid barometers which are calibrated against a station pressure value
reported by a nearby National Weather Service Station corrected for elevation.

6.1.2 Temperature Sensors

Bimetallic dial thermometers and Type K thermocouples were calibrated using the
procedure described in Section 3.4.2 of the Quality Assurance Handbook. Each
temperature sensor was calibrated over the expected range of use against an ASTM 3C or
3F thermometer. Table 6.1 summarizes the type of calibrations performed, the acceptable
levels of variance, and the results. Digital thermometers were calibrated using a
thermocouple simulator having a range of 0-2400°F.

6.1.3 Pitot Tubes

PES used Type S pitot tubes which are constructed to EPA Method 2 specifications.
Pitot tubes meeting these specifications are assigned to a baseline coefficient to 0.84 and
need not be calibrated. The dimensional criteria and results for each pitot tube used are
summarized in Table 6.2.



TABLE 6.1

SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA

Temp. Temperature, °F Temp. EPA

Sensor Usage Difference Criteria
1.D. Reference Sensor % %

7C Stack Gas 34 37 -0.6 <#+1.5

88 89 -0.2 <#l5

215 214 -0.1 <#1.5

325 322 -0.4 <#l1.5

7E Stack Gas 34 37 -0.6 <=+1.5

84 87 -0.6 <zl5

209 208 -0.2 <*15

321 331 -1.3 <*l5

RT3 Stack Gas 31 33 -0.2 <+1.5

204 204 0 <=*1.5

380 380 0 <#+15

4C Stack Gas 71 70 -0.2 <%1.5

33 34 -0.2 <#+1.5

209 208 -0.2 <#+l1.5

383 386 -0.4 <+1.5

5C Stack Gas 36 38 -0.4 <=+1.5

82 83 -0.2 <#+1.5

199 198 0.2 <z+l1.5

284 280 0.5 <#15

SH-1 Impinger 64 64 0.0" <+1.5

Outlet 34 34 0.0 <#+l1.5

SH-2 Impinger 63 63 0.0 <+15

Outlet 33 33 0.0 <%l1.5

SH-3 Impinger 64 66 -0.2 <£1.5

Outlet 34 34 0.0 <#1.5
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TABLE 6.2

SUMMARY OF PITOT TUBE DIMENSIONAL DATA

RESULTS
Measurement Criteria Pitot Tube Identification
RIP 19 5C 7C 7E 4C RT3
] <10° 5 1 0 0 0 0.5
=<2 <10° 5 1 0 0 0 0.5
B1 <5° 0 0 3 0 0 1
B2 <5° 0 0 3 0 0 0
Y - 1 1 2 2 0 0
V) - 1 0 1 0 1 0
A - 0.939 | 1.004 0.974 0.997 | 0.973 | 0.929
Z < 0.125 in. 0.016 | 0.018 0.034 0.035 0.0 0.0
w < 0.03125 in. | 0.016 0.0 0.017 0.0 | 0.017 0.0
D, 0.1875" < D, | 0.376 | 0.375 0.371 0.376 | 0.375 | 0.375
< 0.375"
A/2D, 1.05D, < A< 1.25 1.34 1.31 1.33 1.30 1.24
1.50 D,
Accéptable Yes [ Yes Yes Yes Yes Yes
Assigned Coefficient | 0.84 0.84 0.84 0.84 | 0.84 | 0.84
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6.1.4 Differential Pressure Gauges

PES uses Dwyer inclined/vertical manometers to measure differential pressures.
These include velocity pressure, static pressure, and meter orifice pressure. Manometers
are selected with sufficient sensitivity to accurately measure pressures over the entire range
of expected values. Manometers are primary standards and require no calibration.

6.1.5 Method S Dry Gas Meter and Orifice

The Method 23 and 29 dry gas meters and orifices were calibrated in accordance with
Section 3.3.2 of the Quality Assurance Handbook. This procedure involves direct
comparison of the dry gas meter to a reference dry test meter. The reference dry test meter
is routinely calibrated using a wet test meter or a liquid displacement technique. Before its
initial use in the field, the metering system was calibrated over the entire range of operation.
After field use, the metering system was calibrated at a single intermediate setting based on
the previous field test. Acceptable tolerances for the initial and final dry gas meter factors
and orifice calibration factors are + 0.05 and + 0.20 from average, respectively. The
results for the gas meter and orifice used in this test program are summarized in Table 6.3.

6.2 ON-SITE MEASUREMENTS
The on-site QA/QC activities include:

6.2.1 Measurement Sites

Prior to sampling, the stack was checked dimensionally to determine measurement site
locations, location of velocity and sample test ports, inside stack dimensions, and sample
traverse point locations. Inside stack dimensions were checked through both test ports to
ensure uniformity of the stack inside diameter. The inside stack dimensions, wall thickness,
and sample port depths were measured to the nearest 0.1 inch.

6.2.2 Velocity Measurements

All velocity measurement apparatus were assembled, leveled, zeroed, and leak-checked
prior to use and at the end of each determination. The static pressure was determined at a
single point near the center of the stack cross-section.

6.2.3 Flue Gas Sampling

Integrated flue gas samples were collected in Tedlar” gas bags from the kiln exhaust
and scrubber outlets. Prior to use the bags were leak checked and purged with nitrogen to
ensure cleanliness. Prior to and after completion of each sampling run the entire sampling
system was leak checked from the tip of the probe.
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TABLE 6.3

SUMMARY OF DRY GAS METER AND ORIFICE CALIBRATION DATA

Meter Gamma Orifice Coefficient

No. Pre-test  Post-test % DIff. EPA Criteria | Average Range EPA Criteria
MB-13 0.985 0.976 0.91 +5% 1.66 1.56-1.74 1.66 + 0.20
MB-14 1.003 1.008 -0.50 +5% 1.77 1.68-1.84  1.77 + 0.20
MS5-6 0.990 0.999 -0.90 +5% 1.84 1.72-1.94  1.84 + 0.20
MS5-7 0.978 0.982 -0.41 +5% 1.74 1.73-1.76  1.74 + 0.20
M5-9 1.009 1.023 -1.39 +5% 1.88 1.82-2.02 1.88 + 0.20
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The bag samples were analyzed on-site using an Orsat® analyzer. Prior to use the Orsat
analyzer was assembled and replenished with fresh reagents and leak checked as per the
manufacturer’s procedures. Known concentrations of EPA Protocol carbon dioxide and
oxygen in nitrogen were then analyzed to confirm proper operation of the Orsat analyzer.
These results are shown in Table 6.4.

6.2.4 Moisture

During sampling, the exit gas of the last impinger was maintained below 68°F to ensure
complete condensation of stack gas water vapor. The total moisture was determined
gravimetrically using a digital reading top-loading electronic balance. At the scrubber outlets
there was potential for the presence of water droplets in the gas streams. Therefore, a second
moisture determination was made simultaneously with the reference method by measuring the
stack gas temperature at each sample traverse point and assuming that the gas streams were
saturated at that average temperature. The moisture content was then calculated using vapor
pressure tables. The lower moisture value obtained using the reference method and saturation
method was subsequently used in all Method 23 and Method 29 calculations.

6.2.5 Method 23/Method 29

The field sampling QA/QC for Method 23 and method 29 were similar. Table 6.5
summarizes the critical measurements made and the EPA’s acceptability criteria. All pre- and
post-test sample train leaks met the acceptance criteria. The isokinetic sampling rates deviated
by no more than 5.2% thereby meeting each method criteria of 90-110%.

Method 23 and Method 29 field blanks were collected near the sampling locations to
check for any sample contamination at the sites. Sample trains were assembled and pre- and
post-test leak checks were conducted. The sample trains were recovered in the same manner
as the actual sample runs.

An acetone blank and quartz fiber filter were taken as control samples for the particulate
analysis and subsequent analysis for the target metals. Blanks were taken of the metals
absorbing and recovery reagents.

6.2.6 Method 25A

The field QA/QC activities for Method 25A included the use of EPA Protocol calibration
gases; pretest calibration error tests, system bias checks, and response time tests; and post-test
zero and calibration drift determinations. Table 6.6 lists the calibration gas cylinder numbers,
concentrations, and expiration dates. Calibration error tests, system bias checks, calibration
drift checks, and response time checks are shown in Appendix B.1.4.
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TABLE 6.4

SUMMARY OF ORSAT ANALYZER CALIBRATION RESULTS

Analysis
Run No Cylinder No. —
and Contents Expiration 1 ) 3 Avg. Diff., %
Date
10/22/96 ALMO57024
9.85% CO, in N, 05/20/99 9.8 9.8 9.8 9.8 0.5
13.1% O, in N, 13.0 13.0 13.0 13.0 0.8
10/23/96 ALMOS57024
9.85% CO,in N, 05/20/99 9.8 9.7 9.9 9.8 0.5
13.1% O, in N, 13.0 13.1 13.0 13.0 0.8
10/24/96 ALMOS57024
9.85% CO, in N, 05/20/99 9.9 9.9 9.9 9.9 -0.5
13.1% O, in N, 13.0 13.0 13.0 13.0 0.8




89

SUMMARY OF METHOD 23/PROPOSED METHOD 29 FIELD SAMPLING QA/QC DATA

TABLE 6.5

Pre-Test Post-Test EPA Percent EPA
Date Site Run No. Leak Rate Leak Rate Criteria Isokinetic Criteria
acfm acfm
Kiln No. 1
10/22/96 Baghouse Inlet M23-6-1 0.004 @ 18.5"Hg 0.008 @ 18" Hg 0.02 102.0 90-110%
M29-13-1 0.008 @ 15" Hg 0.005 @ 18" Hg 0.02 99.8 90-110%
Baghouse Outlet M?23-6-O 0.003 @ 15" Hg 0.006 @ 11" Hg 0.02 99.1 90-110%
M29-13-O0 0.012 @ 16" Hg 0.004 @ 9" Hg 0.02 98.3 90-110%
10/23/96 Baghouse Inlet M23-7-1 0.003 @ 19" Hg 0.005 @ 10" Hg 0.02 102.8 90-110%
M29-14-1 0.014 @ 15" Hg 0.005 @ 9" Hg 0.02 101.5 90-110%
Baghouse Qutlet M23-7-O 0.006 @ 15" Hg 0.004 @ 10" Hg 0.02 102.7 90-110%
M29-14-O 0.008 @ 15" Hg 0.004 @ 7" Hg 0.02 105.1 90-110%
10/24/96 Baghouse Inlet M23-8-1 0.002 @ 15" Hg 0.002 @ 15" Hg 0.02 103.1 90-110%
M29-15-1 0.010@ 15" Hg 0.007 @ 13.5" Hg 0.02 99.7 90-110%
Baghouse Outlet M23-8-O 0.005 @ 15" Hg 0.001 @ 11" Hg 0.02 102.1 90-110%
M29-15-O 0.003 @ 15" Hg 0.001 @ 10" Hg 0.02 107.2 90-110%
Kiln No. 2
10/21/96 Cooler M29-10 0.014 @ 18" Hg 0.001 @ 10" Hg 0.02 100.6 90-110%
M29-11 0.001 @ 10" Hg 0.001 @ 9.5" Hg 0.02 101.7 90-110%
M29-12 0.003 @ 15" Hg 0.003 @ 10" Hg 0.02 102.5 90-110%




TABLE 6.6

SUMMARY OF CALIBRATION GAS CYLINDERS

Cylinder Number Contents Expiration Date
AAL2583 Hydrocarbon Free Air -
ALMO012950 30.04 ppm C;H; in air 03-17-98
ALM-029561 49.72 ppm C,H; in air 04-18-98
ALMO060903 87.86 ppm C,H;, in air 05-15-99
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TABLE 6.7

SUMMARY OF METHOD 23 STANDARDS RECOVERY EFFICIENCIES

Percent Recovery

QC Limits
TLI M23-9 | M23-6-1 | M23-6-O | M23-7-1 | M23-7-O0 | M23-8-1 | M23-8-O
XAD-2 Field
Blank Blank
FULL SCREEN ANALYSIS
Interna ndar
2,3,7,8-TCDF 72.8 72.8 90.8 89.9 68.0 84.0 92.6 81.1 40-130%
2,3,7,8-TCDD 69.4 65.4 82.0 82.5 65.0 75.6 83.0 74.5 40-130%
1,2,3,7,8-PeCDF 76.1 59.3 82.7 87.9 70.7 80.7 88.9 73.4 40-130%
1,2,3,7,8-PeCDD 71.4 57.2 79.2 85.0 60.4 71.5 82.0 67.0 40-130%
1,2,3,6,7,8-HxCDF 81.2 86.7 79.7 86.9 73.6 78.3 94.9 81.6 40-130%
1,2,3,6,7,8-HxCDD 89.6 92.9 85.8 96.5 79.5 97.3 100 90.6 40-130%
1,2,3,4,6,7,8-HpCDF 85.9 83.8 86.3 96.9 78.0 83.6 95.9 86.4 25-130%
1,2,3,4,6,7,8-HpCDD 89.7 88.2 87.4 99.9 79.6 88.9 97.4 89.1 25-130%
1,2,3,4,6,7,8,9-O0CDD 75.5 64.4 74.6 88.1 63.4 73.5 71.9 71.4 25-130%
Surrogate Standards
2,3,7,8-TCDD 105 108 110 106 106 105 105 106 70-140%
2,3,4,7,8-PeCDF 99.1 105 112 102 98.1 100 104 99.1 70-140%
1,2,3,4,7,8-HxCDF 103 100 113 107 113 109 111 106 70-140%
1,2,3,4,7,8-HxCDD 101 106 113 78.1 109 69.9 109 103 70-140%
1,2,3,4,7,8,9-HpCDF 92.3 87.7 101 92.5 99.4 94.5 98.8 93.6 70-140%
Alternate Standards
1,2,3,7,8,9-HxCDF 94.5 92.5 96.9 91.9 85.6 91.1 108 90.2 40-130%
2,3,4,6,7,8-HxCDF 99.8 97.0 102 95.6 85.9 88.5 114 92.9 40-130%
CONFIRMATION
ANALYSIS
Internal Standards
2,3,7,8-TCDF 85.8 96.8 79.4 * 88.6 12.0 40-130%

* Confirmation analysis was not necessary on this sample because no TCDF were detected in the full screen analysis.
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TABLE 6.8

SUMMARY OF METHOD 29 ANALYSIS QC DATA

Lab Control Spikes

Analyte Spike Amt ug LCS Recovery LCS 2 Recovery Recovery Limits
As 50 89% 92% 80-120%
Be 50 108% 101% 80-120%
Cd 50 98% 93% 80-120%
Co 50 84% 94% 80-120%
Cr 50 96% 96% 80-120%
Mn 50 97% 95% 80-120%
Ni 50 94% 91% 80-120%
Pb 50 94% 96% 80-120%
Sb 50 98% 98% 80-120%
Se 50 88% 90% 80-120%

Matrix Spikes (Post-Digestion), Run No, M29-1-B

Analyte Spike Amt ug Recovery * Recovery Limit
As 50 62% 75-125%

Be 2.5 94% 75-125%
Cd 2.5 100% 75-125%
Co 25 78% 75-125%
Cr 50 63% 75-125%
Mn 50 LS 75-125%
Ni 50 LS 75-125%
Pb 50 LS 75-125%
Sb 50 58% 75-125%
Se 50 LS 75-125%

* 1S - Low spike; % Recovery is not considered valid when spike amount is less than 20% of

amount

recovered
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TABLE 6.8 (Continued)

Duplicate, Run No. M29-13-]

Analyte Sample ug Duplicate ug RPD RPD

Limits
As 69.6 69.9 0.4% +20%
Cd 1.93 1.88 2.6% +20%
Co 83.4 85.2 2.1% +20%
Cr 176 179 1.7% +20%
Ni 138 141 22% +20%
Pb 98.4 101 2.6% +20%
Sb 15.1 13.8 9.0% +20%
Se 104 106 1.9% +20%

Note: Duplicate analysis not reported for elements analyzed by GFAA. Be was analyzed by GFAA

Serial Dilution, Run M29-1-A

Analyte Sample ug Serial Dilution ug RPD * RPD

Limits
As 9.17 11.7 <10RDL + 10%
Be 38.1 45.8 <5RDL +10%
Cd 3.79 4.17 <5RDL + 10%
Co 384 449 15.6% +10%
Cr 56.2 76.9 31.0% + 10%
Mn 78.4 85.1 8.20% + 10%
Ni 95.9 112 15.5% + 10%
Pb 74.2 91.1 20.4% = 10%
Sb 23.5 26.9 <10 RDL + 10%
Se 194 232 17.8% = 10%

* <10 RDL /5 RDL - Serial dilution analyte results are not considered valid when the concentration in the
analyte is less than 10 times the Reported Detection Limit (RDL) for ICP analysis and 5 times the RDL for
GFAA analysis. RPD = Relative percent deviation.




TABLE 6.8 (Continued)

Method Blank*

Analyte Detection Limit MB Recovered MB 1 Recovered
ug/L Amount pg/L Amount ug/L
As 5 -2.37 -2.62
Be 1 0.0t 0.04
Cd 1 0.00 -0.67
Co 1.5 0.00 -0.83
Cr 2 -0.02 -0.06
Mn 2 0.49 0.94
Ni 3 -1.26 -2.70
Pb 2 -0.40 0.76
Sb 4 2.02 0.40
Se 3 -3.06 -0.26

* Method Blank considered “Pass” when recovered amount is less than the detection limit

Field Blank and Reagent Blank

Analyte Field Blank 1A Reagent Blank g 2A Reagent Blank
Mg HE
As <0.500 <0.500 <0.500
Be <0.100 <0.100 0.100
Cd 0.450 0.230 <0.100
Co 1.43 0.260 <0.150
Cr 8.03 113 0.397
Mn 60.0 4.74 0.390
Ni 4.08 5.67 <0.300
Pb 2.14 1.39 0.739
Sb 3.36 5.56 0.432
Se 3.34 4.51 <0.300
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TABLE 6.8 (Continued)

Lab Control Spikes - Mercury Summary Report

Sample ID Spike Amt ug Recovery Recovery Limits
LCS2 5 94% 80-120%
LCS 2 Dup 5 98% 80-120%
LCS3 5 87% 80-120%
LCS 3 Dup 5 90% 80-120%
LCS 4 5 95% 80-120%
LCS 4 Dup 5 95% 80-120%
LCS 5 98% 80-120%
LCS Dup 5 103% 80-120%
Matrix Spikes (Pre-Digestion) - Mercury Summary Report

Sample ID Spike Amt ng Recovery * Recovery Limits
M29-11 5 98% 75-125%
M29-11 Dup 5 95% 75-125%
M29-12 5 101% 75-125%
M29-12 Dup 5 99% 75-125%
M29-14-1 5 102% 75-125%
M29-14-1 Dup 5 102% 75-125%
M29-15-1 5 99% 75-125%
M29-15-1 Dup 5 98% 75-125%
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TABLE 6.8 (Concluded)

Method Blank - Mercury Summary Report
Sample ID Detection Limit ~ Recovered Amount

ug/L pg/L
MB-2 0.2 0.003
MB-2 Dup 0.2 0.003
MB-3 0.2 -0.006
MB-3 Dup 0.2 -0.008
MB-4 0.2 0.025
MB-4 Dup 0.2 0.020
MB 0.2 -0.026
MB Dup 0.2 -0.026

Field Blank and Reagent Blank - Mercu ummary Report

Sample ID Field Blank ng Reagent Blank ug

FH <0.40 <0.40
FH Dup <0.40 <0.40
BH <0.60 <1.20
BH- Dup <0.60 <1.20
HNO3 <0.20 <0.40
HNO3 - Dup <0.20 <0.40
KMnO4 <1.60 <1.60
KmnO4 - Dup <1.60 <1.60
HCL <0.90 <0.90
HCL - Dup <0.90 <0.90
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I. Process Description of the APG Plant

Lime (calcium oxide, CaO) is typically produced in the U.S.
by crushing and then heating limestone (CaCO,) in an inclined,
rotating kiln. The limestone is heated to temperatures of around
2000 degrees Fahrenheit (deg F) which cause it to breakdown
chemically into lime and CO,. Some of the lime produced in the

U.S. is hydrated (Ca(OH),). At APG, lime is sold as CaO and
Ca(OH),.}

Limestone at the APG plant is extracted from an underground
mine located at the plant. The limestone is milled and screened
to yield three sizes of stone: 1less than 3/8 inch, 3/8 inch to
1Y% inches, and 1Y® inches to 2 inches.?

During testing, emissions were measured at the inlet and
outlet of the fabric filter (FF) that cleans the exhaust from the
number one kiln and at the stack associated with the cooler of
the number two kiln. Process data from the number one kiln were
collected during testing of its FF. Process data from the number
two kiln were collected during testing of its cooler stack.

The number one and two kilns are inclined rotating kilns
with design capacities of 300 tons of lime per day and 265 tons
of lime per day, respectively.® Both kilns are approximately 300
feet long with tapered diameters (10 feet in diameter at the
front end of each kiln and 8 feet in diameter the remaining
length of the kilns).* The incline of the kilns is % inch per
foot.® Limestone enters at the back end of each kiln (the high-
est point of incline) and tumbles through the kiln via gravity
and the rotating motion of the kilns (typical rotating rates for
both kilns are 0.25 to 1.2 revolution per minute).® The resi-
dence time of the feed material in the kiln is 2.5 hours.’

Approximately two tons of limestone are consumed to produce one
ton of lime.®

The combustion of fuel, which consists of pulverized coal
suspended in air, occurs at the front end of each kiln (coal
samples were obtained during testing). Coal for both kilns is
pulverized to the consistency of powder in a single ball mill.
Heated air from the cooling process (described below) is pulled
into the ball mill to preheat and dry the coal. A fan on the
mill blows the air and dry pulverized coal from the mill into

each kiln. Typically a third of a ton of coal is consumed per
ton of lime.’

Lime exiting each kiln is deposited onto the kiln‘s moving
grate cooler. Ambient air is blown upward through the grates to
cool the lime. Most of the air that cools the lime is routed to
the kilns or to the ball mill to preheat and dry the coal. A



small portion of the air exiting each cooler is released to the
atmosphere through its own stack via natural draft. This was the
gas stream from the number two cooler that was tested. Lime from

each cooler is conveyed to a screener, separated by particle
slze, and stored in silos.

II. Kiln Emissions Control

Exhaust gases exiting the number one kiln pass through a FF.
The FF, manufactured by Amerex, was installed in 1994.!° The FF
has six compartments. The bags within the compartments are made
of 22 ounce fiberglass with a teflon finish.!* The air-to-cloth
ratio is 3.4 actual cubic feet per minute per square foot of
fabric.'? The inlet gas temperature for the FF is 495 degrees F,
and the pressure drop across the FF is 6 to 8 inches of water.®?
The FF runs continuously; during cleaning, one of the six
compartments is taken off-line and cleaned by pulse-jet, while
the other five compartments continue to treat kiln exhaust.'*

Refer to Figure 1 for a diagram of the number two kiln and
cooler (the cooler stack is uncontrolled). Refer to Figure 2 for
a diagram of the number one kiln, and the FF that cleans the
exhaust from the number one kiln. The diagrams indicate the
relative locations for each unit operation, direction of flow for
material and gas, input and output of materials and gas, and

approximate locations where process parameters and gas samples
were measured.

III. Process Operation

Data 1indicating the operation of the number one and two
kilns and the FF on the number one kiln are presented in this
section. Data for the number two kiln were collected to provide
an indication of the operation of the number two cooler since no
other cooler operating parameters were monitored by the plant.
Process data for the kilns and the FF were manually recorded
every 15 minutes during the testing from instrument panel screens
in the kiln control room; the recorded data were measured with

instruments already in place and used by the plant for process
control of the kiln.

Table 1 is a statistical summary of the process data

collected during testing. Tables 2a, 2b, and 2¢ display all of
process data collected during testing.



Notes Pertaining to Test Runs

Limestone feed rate

A constant size of calcitic limestone (3/8 inch to 1'® inch)
was burned in the number one and number two kilns during testing.
The limestone feed rate into the kilns is not directly measured
by the plant. During testing, the plant provided an approximate
feed rate of limestone into each kiln by weighing a 6 foot
section of limestone on the feed belt to each kiln (see “b” on
Figures 1 and 2 for location of feed belts). According to the
plant, the speed of both feed belts is held constant at 199 feet
per minute; however, the quantity of feed on the belts varies
with the amount of limestone brought up by the bucket elevators
(see Figures 1 and 2 for location of bucket elevators). The
amount of limestone in the elevators is a function of the speed
of the belt beneath the crushed limestone bin; the speed of this
belt is indirectly measured by the %Feed-O-Weight (FOW).'* The
higher the %FOW, the faster the speed of the belt beneath the
bin, which in turn leads to more limestone deposited into the

bucket elevators, and, more feed deposited onto the feed belt
which conveys limestone to the kiln.

The limestone bin conveyor belt speed is varied with the
rotating speed of the kiln (indicated by the motor speed 1, 2, 3,
or 4). When the rotation of the kiln is decreased, the limestone
bin conveyor belt speed is reduced to reduce the amount of feed
going into the kiln. When the rotation of the kiln is increased,
the limestone bin conveyor belt speed is increased to increase
the amount of feed going into the kiln.

Plant personnel weighed a six foot section of limestone on
the feed belt for the number two kiln during testing on 10/21/96.
The six foot section was weighed while the limestone bin conveyor
belt speed was running at 64% (FOW) (the most frequent belt speed
for that day - see Table 2a). At 64% FOW, the weight of the
limestone on a 6 foot section of the feed belt was 22 1lb. This
corresponds to a limestone feed rate of 525 tons per day(TPD) and
a lime production rate of 262 TPD. This compares with the

typical production rate of the number two kiln reported by the
plant to be 265 TPD.!

Plant personnel weighed two different times a six foot
section of limestone from the feed belt of the number one kiln
during testing on 10/22/96. One six foot section was weighed
while the limestone bin conveyor belt speed was running at 50%
FOW (the most frequent speed for that day - see Table 2b); the
other section was weighed while the limestone bin conveyor belt



speed was running at 26% FOW. At S50% FOW, the weight of the
limestone on a 6 foot section of the feed belt was 20 lb lime-
stone (corresponds to a production rate of 238 TPD of lime). At
26% FOW, the weight of the limestone on a 6 foot section of the
feed belt was 14 lb limestone (167 TPD of lime). This compares

with the typical production rate of the number one kiln reported
by the plant to be 240 TPD of lime.!?

Plant personnel did not weigh a six foot section of
limestone from the feed belt during testing of the number one
kiln on 10/23 and 10/24; on these days, the average limestone bin
conveyor belt speed was 45% FOW and 44% FOW, respectively. To
approximate the limestone feed rates at these settings, the three
known limestone bin conveyor belt speeds and their corresponding
weights from above (i.e., 64% and 22 1lb; 50% and 20 1lb; 26% and
14 1b) were fitted to a curve (see Figure 3). The equation for
the curve (shown in Figure 3) was used to predict the weight of a
six foot section of limestone on the feed belt at the two
limestone bin conveyor belt speeds. At 44% FOW, the predicted
weight was 18.7 1b (approximately 224 tons of lime per day). At

45%, the predicted weight was 18.9 1b (approximately 226 tons of
lime per day).

In summary, the average indirectly measured lime production

rates during testing were typical of the production rates
reported in the questionnaire.!®

Coal Feed Rate

During each test run, three samples of pulverized coal were
collected upstream of the kiln. The samples were collected at
the beginning, middle, and end of each test run. The three
samples from each test run were mixed together and a sample of
the mixture sent off for an F-factor analysis. The F-factor
analysis uses the thermal value of coal, along with air flow
measurements, to calculate coal feed rate.

Percent Damper Opening

As indicated in Figures 1 and 2, a single ball mill
pulverizes coal for the number one and number two kilns. Heated
air from each kiln‘s lime cooler is pulled into the ball mill to
preheat and dry the coal. A fan on the mill blows the air and
dry pulverized coal from the mill to each kiln. Dampers control
the distribution of air and coal to each kiln. Plant personnel
adjust the dampers based on a visual inspection of the FF dust
from each kiln. The color of the FF dust serves as a surrogate
measure of combustion efficiency. FF dust that is too dark



indicates that coal is passing through the kiln unburned;
consequently, the damper setting is increased to increase the
flow of air to the kiln to improve combustion efficiency. The
plant also has oxygen analyzers at the exhaust end of each kiln
to indicate combustion efficiency. Oxygen readings for the
number one kiln were not recorded during testing because the kiln
operators indicated that the analyzer was not working. It was
later learned (several months after testing) that the analyzer
was working during testing.

During testing, the percent damper opening to the number one
kiln was recorded as a possible indicator of coal feed rate
consistency. The damper to the number one kiln is fully open at
74.6%; as shown in Table 1, average settings during kiln 1
testing were 59.6%, 50.9%, and 66.6%."’

Kiln Speed

The speed, i.e., the revolutions per minute (rpm) of the
number one and number two kilns is controlled by four motor
settings. The fourth motor setting is the fastest kiln speed
(1.90 rpm), followed by the third motor setting (1.38 rpm),
second motor setting (0.95 rpm), and first motor setting (0.69
rpm) . The number one and two kilns typically operate in the
fourth motor setting, however, if the front end temperature of
either kiln drops, the speed of that kiln is slowed down (usually
to second or third motor setting) to raise the front end
temperature back up. According to the kiln operator, slowing the
kiln speed raises the temperature of the feed traveling through

the kiln, which in turn transports more heat to the front end of
the kiln.?°

Secondary air and back end temperatures

According to one of the kiln operators, target back end and
secondary air temperatures for the number one kiln are 750 deg F
and 300 deg F, respectively, when burning medium stone (the size
of stone burned during testing).?' Target back end and secondary
air temperatures for the number two kiln are 680 deg F and
550 deg F, respectively, when burning medium stone.?? Table 1
shows the average values of back end and secondary air
temperatures for the number one and two kilns during testing;

these temperatures were close to the target temperatures
specified by the kiln operator.



FF temperature and pressure drop

The 1995 questionnaire reports that the inlet tempe;ature
and pressure drop of the FF that treats the ngmber %ne kiln are
495 deg F and 6 to 8 inches of water, respectively. As shown
in Table 1, the average inlet temperature anq pressu;e drop of
the FF were within these reported ranges during testing.



Table 1. Statisticai Summary of Process Data Collected at APG

Runs 1,2 & 3, of #2 Cooler Tests
10/21/96; data recorded from 11:32 am to 6:28 pm

Run 1 of Kiln 1 Baghouse Test

Parameters for Kiin #2 mean | std. dev.| min. { max. n

Kiln back end temperature (deg F) 672 24 632 750 29
% FOW (% of motor capacity of feed belt to bucket elevators ) 59 11 32 65 27
Temperature of secondary air to kiln (deg F) 536 45 395 596 29
Gear Settin_g_ on kiln sgeed 51 through 4; 4 is the highest sgeed) 4 1 2 4 29

| 10/22/96; data recorded from 11:35 am to 5:47 pm

Parameters for Kiin #1 mean | std.dev.| min. { max. n
Pressure drop across baghouse (in. of H,0) 8.3 0.2 7.9 8.6 23
[Temperature of gas at inlet to baghouse (deg F) 492 1 490 494 23
Kiln back end temperature (deg F) 751 20 720 791 23
Temperature of secondary air to kiin (deg F) 290 60 30 342 23
{{Gear Setting on kiln speed (1 through 4; 4 is the highest speed) 4 1 2 4 23
% FOW (% of motor capacity of feed beit to bucket elevators ) 45 12 20 50 23
Damoer opening for airicoal feeding kin () 1 596 | 19 [ 583 | 627 | 23
—
Run 2 of Kiln 1 Baghouse Test
10/23/96; data recorded from 10:41 am to 3:39 pm
[Parameters for Kiln #1 mean | std. dev. | min. max. n
Pressure drop across baghouse (in. of H,Q) 8.0 0.2 7.8 8.3 18
emperature of gas at inlet to baghouse (deg F) 492 1 491 494 18
Kiln back end temperature (deg F) 751 10 737 768 18
emperature of secondary air to kiln (deg F) 293 16 262 321 18

Gear Setting on kiln speed (1 through 4; 4 is the highest speed) 4 0 3 4 18
% FOW (% of motor capacity of feed beit to bucket elevators ) 45 6 22 48 18
Damper opening for air/coal feeding kiln !%Z 50.9 1.0 50.3 54.8 18
Run 3 of Kiln 1 Baghouse Test

] 10/24/96; data recorded from 11:05 am to 7:52 pm

Parameters for Kiln #1 mean | std.dev.| min. | max. n
Pressure drop across baghouse (in. of H,0) 7.9 0.3 7.5 8.3 27
[Temperature of gas at inlet to baghouse (deq F) 491 1 489 494 27
Kiln back end temperature (deg F) 768 13 737 791 27
[Temperature of secondary air to kiln (deg F) 289 22 255 327 27
Gear Setting on kiln speed (1 through 4: 4 is the highest speed) 4 0 2 4 27
% FOW (% of motor capacity ot feed belt to bucket elevators ) 44 9 21 49 27
Damper opening for air/coal feeding kiln (%) 66.6 4.6 60.2 74.4 27

— e —————

'n = number of recordings




Table 2a. Process Data

10/21/26; Runs 1, 2, & 3 of Kiln 2 Cooler Tests
Day Kiln Operator = Randy

Time BET (deg F) FOW (%) Sec T (deg F) Gear Setting
started testing approximately 11:25 am
11:32 AM 681 65 596

4
11:47 AM 670 65 577 4
12:02 PM 665 65 550 4
after 12:02 PM recording, operator changed FOW to 41% and gear setting to 3
12117 PM 678 41 488 3
12:32 PM 683 62 515 4
12:47 PM 654 62 526 4

12:48 PM stopped teed b/c of a hole in the belt (FOW set to 0%); coal was still burmning
12:51 PM FOW tumed back on to 62%.

12:58 PM 731 32 505 2
Feed shut off (FOW set to 0%) to weigh feed sampies; process still running
1:.03 PM 750 395 3
1:18 PM 644 474 4
1:32 run 1 completed
1:40 PM 632 64 570 4
2:09 PM 649 64 573 4
2:25 PM 660 41 553 3
2:40 PM 658 64 500 4
3:00 PM 652 64 570 4
3:15PM 646 64 565 4
3:30 PM 654 64 586 4
3:45PM 649 64 585 4
4:00 PM 679 64 582 4
4:25 PM 689 64 554 4
4:36 PM 682 41 541 3
4:51 PM 677 41 491 3
4:52 PM 677 64 489 4
5:07 PM 672 64 543 4
5:22 PM 6681 64 553 4
5:37 PM 680 64 540 4
5:48 PM 683 41 581 3
6:03 PM 689 64 476 4
6:18 PM 669 64 529 4
6:28 PM 662 64 541 4

BET (deg F) = back end temperature of kiin
FOW (%) = % of motor capacity of feed beit
Sec T (deg F) = temperature of secondary air to kiln



Table 2b. Process Data

10/22/96; Run 1 of Baghouse Tests
Day Kiln Operator = Tommy

Stone size = 3/8" by 1 and 1/8"

Time BHdeltaP BH T (deg F) BET (deg F) Sec T (deg F) Gear Setting FOW (%) Damper (%)

11:30 AM 8.4 494 734 294 62.6
FOW stopped around 11:30 AM to weigh feed sample
11:35 AM 8.4 493 738 296 4 50 62.7
11:50 AM 8.4 493 738 288 4 50 62.7
12:05 PM 8.4 493 733 296 4 50 62.7
12:25 PM 8.4 492 733 306 4 50 62.6
12:40 PM 8.5 494 726 307 4 50 62.7
12:56 PM 8.6 494 740 311 4 50 58.6
shortly after 1:00 PM, testing halted for filter change
1:20 PM 8.5 493 724 325 4 50 58.5
1:36 PM 8.6 493 720 342 4 50 58.6
1:50 PM 8.4 493 744 338 4 50 58.5
2:05 PM 8.4 490 746 327 4 50 58.5
2:20 PM 8.2 493 747 312 4 50 58.6
port change around 2:45 PM
2:55 PM 8.2 494 770 30 2 20 58.5
3:37 PM 8.1 493 774 275 4 50 58.5
3:59 PM 8.2 493 746 298 2 20 58.4
4:05 PM 8.2 491 752 256 4 50 58.5
4:20 PM 8.1 491 791 296 4 50 58.4
4:35 PM 8.1 490 788 304 4 50 58.4
4:36 PM . 2 20
4:51 PM 8.1 49 761 283 4 50 58.4
5:06 PM 8.1 493 762 293 4 50 58.3
5:21 PM 8 491 784 296 4 50 58.4
5:35 PM 8 4 764 302 4 50 58.4
5:47 PM 7.9 491 750 3m 2 20 58.4

BH delta P = Pressure drop across baghouse (in. of H20)

BH T (deg F) = Temperature of gas at iniet to baghouse (deg F)
BET (deg F) = Back end temperature of kiin

Sec T (deg F) = temperature of secondary air to kiln

FOW (%) = % of motor capacity of feed belt



Table 2c. Process Data

10/23/96; Run 2 of Baghouse Tests
Day Kiln Operator = Randy
Stone size = 3/8" by 1 and 1/8"

Time BH delta P BH T (deg F) BET (deg F) Sec T (deg F) Gear Setting FOW (%) Damper (%)
10:41 AM 8.1 494 744 262 3 22 50.3
10:56 AM 8.1 493 737 266 4 46 50.3
11:15 AM 8.3 493 741 275 4 46 54.8
11:30 AM 8.1 493 745 287 4 46 50.7
11:51 AM 7.9 491 753 286 4 46 50.7
12:06 PM 7.9 491 749 285 4 46 50.7
12:22 PM 7.8 491 742 288 4 46 50.7
12:37 PM 7.8 491 745 290 4 46 50.7
12:52 PM 7.9 494 747 295 4 46 50.7

1:15 PM 8.2 493 743 295 4 46 50.7
1:40 PM 8.3 493 744 291 4 46 50.7
1:55 PM 8.2 492 746 295 4 46 50.7
2:25 PM 7.9 491 768 302 4 46 50.7
2:35 PM 8 492 760 316 4 46 50.7
2:45 PM 7.8 491 761 320 4 48 50.7
3:.07 PM 7.9 493 763 321 4 48 50.7
3:22 PM 7.9 491 762 303 4 48 50.7
3:39 PM 7.8 491 767 296 4 48 50.6

BH delta P = Pressure drop across baghouse (in. of H20)

BH T (deg F) = Temperature of gas at inlet to baghouse (deg F)
BET (deg F) = Back end temperature of kiin

Sec T (deg F) = temperature of secondary air to kiln

FOW (%) = % of motor capacity of feed belt

10



Table 2d. Process Data

10/24/96; Run 3 of Baghouse Tests
Day Kiln Operator = Tommy

Time BHdeltaP BHT (deg F) BET (deg F) Sec T (deg F) Gear Setting FOW (%) Damper (%)
Stone size = 3/8" by 1 and 1/8"
11:05 AM 8.3 490 764 302 4 49 60.2
11:20 AM 8.2 489 775 309 4 49 60.3
11:35 AM 8 490 764 316 4 49 60.2
11:50 AM 8 491 764 315 4 49 60.2
12:07 PM 7.9 491 759 309 4 49 60.2
12:35 PM 8.2 493 769 293 4 49 60.2
12:50 PM 8.1 491 777 269 4 49 62.6
1:05 PM 8.1 480 791 256 3 24 64.3
1:06 PM 8.2 490 791 255 4 48 64.3
1:21 PM 8.1 493 787 259 4 47 64.2
1:36 PM 8.2 490 782 264 4 47 64.3
3:34 PM 8.1 490 764 262 4 47 68.3
3:49 PM 8.2 491 765 266 4 47 68.3
4:05 PM 8 493 772 270 2 22 68.3
4:36 PM 8.1 491 774 281 4 46 68.3
4:54 PM 8.1 491 758 299 4 47 68.3
5:14 PM 7.9 491 754 304 4 47 68.3
5:30 PM 8 491 737 318 4 47 68.3
5:45 PM 7.9 493 763 323 4 47 68.3
6:00 PM 7.9 491 760 327 4 47 68.3
6:17 PM 7.7 493 778 299 3 22 68.3
6:31 PM 7.6 493 785 268 4 48 68.3
6:47 PM 75 492 776 283 4 48 68.3
7:07 PM 7.5 491 768 289 4 48 744
7:22 PM 7.5 494 767 281 3 21 74.4
7:37 PM 7.5 493 766 288 4 42 74.4
7:52 PM 7.6 490 737 299 4 47 74.4

BH deita P = Pressure drop across baghouse (in. of H;0)

BH T (deg F) = Temperature of gas at inlet to baghouse (deg F)
BET (deg F) = Back end temperature of kiln

Sec T (deg F) = temperature of secondary air to kiln

FOW (%) = % of motor capacity of feed beit

11
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Appendix B.1
Raw Field Data

Kiln No. 1



Appendix B.1.1
Raw Field Data

Kiln No. 1 Baghouse Inlet



EPA METHOD f1
TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT
CiTY bt mtad STATE VA
SAMPLING LOCATION  @,: forc. TnleT
INSIDE OF FAR WALL TO OUTSIDE P
OF NIPPLE, (DISTANCE A} 74 4
INSIDE OF NEAR WALL TO OUTSIDE
OF NIPPLE, (DISTANCE B)
NEAREST UPSTREAM DISTURBANCE .
DISTURBANCE > 0.V D e,
NEAREST DOWNSTREAM DISTURBANCE

MG Lie
25 [=DR0
ﬁz— Clow

DISTURBANCE

> 2 Dinnde

SAMPLER AR / DR

DATE /0/2,/4

SCHEMATIC OF SAMPLING LOCATION

TRAVERSE PRODUCT OF TRAVERSE DISTANCE
POINT FRACTION . STACK COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACKI.D. | LD. (TO NEAREST 1/8-INCH) [DISTANCE B| (SUM OF COLUMNS 4 & 5)
| | Qo |14 pesid” | 37 wh
I 2] 0067 | 424" [ N
| 3 0.1k { ' % / }i }y ¢
1 0,97 | 2y / ;v 4!
Cleaw | | | pxe [ 20 % *
6 Lo || | as e | 2v %"
> o || ¢y 5 iy %’
v low || | sk 565
T .83 cx % ¢l
v | ok 2% \ AR
o093 || | wh” \ (545"
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GAS ANALYSIS DATA FORM

PLANT____AP G Lime COMMENTS:
DATE 10-22 ~96 TEST NO el e
SAMPLING TIME (2401 CLOCK) _ it /130 — 1725
SAMPLING LOCATION Kitn Mo BH _INLET
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) _ TN TEGRATED RBATG—
ANALYTICAL METHOD ORS 8T
ANBIENT TEMPERATURE ﬂéwﬁw
OPERATOR __—
— ¥ 7/
RUN ! 2 3 AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS reaome | MET | reaomc | MET | Renomc NET | vOLUME Mg,
€O, 10. 8 | 10.% 0.7 | w7 107 | 107 /0.7 4100 Y, 708
07(NET IS ACTUAL 0, "
READINGMINUSACTUAL | 2.0 |/3.2| 23.9 |13.2| 23,9 |13.2 | 13.2- ‘100 g, 22y
€0, READING)
CO(NET 15 ACTUAL CO
READING MINUS ACTUAL 0 U J 0 2100 0
0, READING)
N2 (NET IS 100 MINUS
A%TUAL CO READING) 76.0 2.1 76.1 6.1 B 50 2 /[, %08
TOTAL 30,29
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA OES

ACINE ISNVARDHISENTAL SERVICES, B0,

Condensate Observed In Front Half: ) o

Plant: APG Lime RunNo: 23 - ¢4l
Sample Date: /0 -4 -7¢ Filter No.(s): X/ A JobNo.: S¢0/, 003
Sample Location: K ,A,. No. [ Iﬂv@j' BA¢ HouS&
Recovery Date: /D —Z 2-§/[ |XAD-2 Trap No.(s): 23 —l- A
Sample Recovery Person: . & 41
| Moisture Data
1 2 3 4
Impingers | XAD - 2 | (knockout) | (100 ml H20) | (100 m! H20) | (knockout) | Silica gel
Trap b (tipped) (untipped) | (untipped)
Finalwt. [2/4. 9 |S¢ ) WS/ IS 0D =G /7 01922. 1 g
nitalwt. [5) 031457, F |5 ;1, L1£929 q | y7001792.2 g
Netwt. | #.LlSB gl—22] D,y LDl 23.2]g
, Description: | " j D.%
4
Train System: M - lj
Probe: 73 <
Filter: Color- | //ayw/u, Loadipg - ( 0
. ] / U
Impinger Contents: o
Silica Gel: @Grams Used- & <> Color - W % Spent - [a O
7 7 k

Recovered Sample Fractions

Filter Container No.

marked/sealed: //

L3-fo- T FH/RY
[3-6-T XAD

XAD Module Container No.:

marked/sealed: &~

Probe (FH) & Back Half Rinse (Acetone) Container No.Z3 L

Liquid level
marked/sealed: L~

Probe (FH) & Back Half Rinse (Toluene) Container No. '23 *é I

Liquid level
marked/sealed: V

Implngex‘nse (Aceto\nelMeCIZ) Container I\N \

Liquid level
Impinder Contéh&(:ontamer No.: \ marked/sealed:
Liquid level

FH
XAD

frsehim_ ARSIy

marked/sea}
Sy YT gy e o




GAS ANALYSIS DATA FORM

~

PLANT AP lme COMMENTS:
DATE (0-23 ¢ TEST NO 2-7-I
SAMPLING TIME (24-hr CLOCK) /OO — 1SY0 :
SAMPLING LOCATION___/<(cq) Ao, | BoctrousE TICET
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) _ TUTEGRATED _B3AG—
ANALYTICAL METHOD pRSAT
ANBIENT TEMPERATURE 70 E.
OPERATOR
RUN AVERAGE MOLECULAR WEIGHT OF
| NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
_GAS Reaom | "ET | meaomc | ™7 | Reaomc NET VOLUME L
€O 0.3 lw.z | 9.2 lre.z| 106.3 | 03] 0.3 #4109 ¢, 532
02(NET IS ACTUAL 0,
READNGMINUS ACTUAL | 242 /3.9 | 2.2 |10 | 242 [ 13,9 | 3 9 2100 U, 4L E
€0, READING)
CO(NET 1S ACTUAL CO
READING MINUS ACTUAL —_ — — - B/100 0
0, READING)
N2 ovET 15 100 Mins ~
- - S.§ S. 8. 24
ACTUAL CO READING) 75.Y 5k 7 75.8 100 2,z
TOTAL 34:; zd\/




METHOD 5 TESTING FIELD DATA SHEET PAGE 1 of3
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4 20 Yog .09 .0k 0.50 | ~oy QXY | 25T 49 GX A +
s | 4o Y62, 14 061 | 052 | 499 [232 | 253 S~ 20  |e.& | 3¢
¢ W) 46,23 10,62 1052|493 1233¢ |25¢ | S | 7/ £-N | 3/
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EMISSION TESTINC

LD DATA

' VK

A 110 1340 497,926 10.6010-5¢ | 477 |a3o |12v¢ o2 |65 132 132
2|30 S02.17  1O0SElO4% | s03 (232 12S0 | $3 |67 |35 357
3 |40 S06. 4 OS5 |04y | SO0 1234 | 252 (46 169 | 30 |42
H9 150 S/0. /0 O.5Y |lowe |S1 |35 | 2S00 |7 |70 | 30 |45
S | o $I3.9% 0.5¢ o495 S0 |29/ | 2«46 |47 |20 | 20 |47
6 110 5)7.95 oSy loso s lowr (247 (a¢ [ [ 30 |S©
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA DES

SACINC INVIRONMENTAL SERVICED, BIC.

Plant: A FYC Lo RunNo.d 3-7_T]
Sample Date: * / ¢/23 / 7 & |Filter No.(s): Y A- Job No: SY0!. 003
Sample Location: MLt  #Jo. | DAEHouSE JY %tb7\
Recovery Date: /¢ /23 / 9 |XAD-2TrapNo.s): 23— T7_ T

Sample Recovery Person: C.€ (e,

Moisture Data
1 2 3 4
Impingers | XAD - 2 | (knockout) | (100 ml H20) | (100 ml H20) | (knockout) | Silica gel
_Trap gantippedy, | _ (tippeeh~, | (untipped) | (untipped)

Finalwt. [2233|SZ3 SV 78 0 c72,0\|4/ 7951 94d.D| g
Initialwt.  97.7 |4 7444 i 20.C |77/ U 772 D14
Netwt. | 5.(1 449 .,4| —/p | —). 2 2.3 2p. 019

B | Descripon -~ - g 3

Train System: /7 < 2. D
Probe: Y T )
Filter. Color - % Loading - A%e__“%_‘g’#&
impinger Contents: / /.

Silica Gel: @Grams Used - ¢{/S5(> Color - A/-—rﬂ % Spent - (, &
Condensate Observed in FrontHalf: 14 . 4
) Recovered Sample Fractions

Filter Container No. marked/sealed: "
XAD Module Container No.. marked/sealed: =~
Liquid level o
Probe (FH) & Back Half Rinse (Acetone) Container No.: marked/sealed:
Liquid level /
Probe (FH) & Back Half Rinse (Toluene) Container No.: marked/sealed:
Liquid level
Impi%er Conten(t}(;ontainelmq.: marked/sealed:
\R \ Liquid level
Impinger\Rinse (Acetore/MeCI2) Containgr No.. ; 9 : marked/segled; g

o o — £ P B e<elon, F
Ao a4 .




GAS ANALYSIS DATA FORM

~

PLANT APC bemE _ COMMENTS:

DATE 2g-24-%6 TEST NO 2-5-1

SAMPLING TIME (24-h CLOCK) /0¥0 — 1590

SAMPLING LOCATION ___Kicn) Ao { BH  DICET

SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) __ 7S nTED Bnt-

ANALYTICAL METHOD ons a1

AMBIENT TEMPERATURE 29° 1~

OPERATOR

RUN 1 2 3 AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS reaome | "ET | reaomc | M7 | Reaomc NET | VOLUME My,

Co; /0.d |10.0] 4.9 29 | 9.9 2.9 9.9 4100 {.357
02(NET 15 ACTUAL 0, "

READING MINUSACTUAL | 240 | /40| 2¥0 |1 | 23T (4.0 | 140 /100 ¢ L5
€0, READING)
CO(NET 1S ACTUAL CO

READING MINUS ACTUAL _ — — - B850 0
0, READING)
[N2mET 15 100 mnus
19 ) A8, 2/.308
ACTUAL CO READING) -0 6. 7.1 6.1 100 '
TOTAL 301\




GAS ANALYSIS DATA FORM

~

PLANT APl Longy COMMENTS:
DATE 18-241-56 TEST NO 2§84 - T
SAMPLING TIME (24 CLOCK)
SAMPLING LOCATION L) WO ! B DJLET
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) DITEGCAHTED  Bng—
ANALYTICAL METHOD 102235
AMBIENT TEMPERATURE 09—
OPERATOR !
RUN AVERAGE \ MOLECULAR WEIGHT OF
. NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS Reaping | SV | reaow | M7 | Reaowc NET | VOLUME L
€Oz ro.zw.z| 0,0 lto.f | 402 |loxr] (0.2 10 o. 4§
02(NET IS ACTUAL 0,
READNGMNUSACTUAL | 2.0 |18 | 20 [13.9 | 2% [ (39| 43T 2100 uyy
C0, READING)
CO(NET 1S ACTUAL CO
READING MINUS ACTUAL —_ — - — B10p —_
0, READING)
N2 (NET 15 100 iNUS c — —
. S . 3, 2. 25—
ACTUAL CO READING) %60 %0 Al 75T 100 /
TOTAL 30, L&F




METHOD 5 TESTING FIELD DATA SHEET PAGE 1 of D

10/24 /56

7

pme AR ;%’:306 ~ 2.5 o5 — |75 | oxd Eel) L) G/ kfw"‘f’k

I.5%3 |I.00% )

R__I o s | 202618 061 [0.47 |H50 |59 | 234 | 4¢ ¢S | .6 | 3
> | 1o e 0.5 oy [#77 [ QST (229 | ¢/ 67 |log | 29
3 29 Clo .17 |06y |44 | 451 121 1332 | § A EA 2p
y | 30 L7 1 02 [0S | S 1200 Qe | 2 | 72 [ S 3/
T |_«o I8, 4 | 0¥ OS5 | Sl |20 | a4 | Sa | 7% | &0 | 3¢
¢ 0, Cadco | QXL 062 | 09 |9 |92 | S | 74 [0 ] Y
2 &0 (27.07 | QKK O¢2| S0 | QSY | Q3 | v | 24 .l I 94
¥ 0 63022 | O0kx | oga| SO 2o (243 ©3 29 | ¥-? [ 95~
9 h) L3622 O.7] | 0.4 | Cof | ot R34 | SY | 74 2.2 | 46
© 70 C#0. 43 | 0.4 | 0S¢ [S0) |y | Q92 | S TSEN 99 [ 5
1 1) 644.6 3 0.7¢ | 0. Svd 1 Qes | 292 | sy 27 10.% 5
> |0 G 4%.90 .70 | 0.83 | F&7 | 263 | 29y | S« /2 | 12 5
20 |7 ]

—T - e/,y\,u),.o){‘t/ L/‘Q/[\L
- _J//\T @e_\{_,.rt 0.005 clm @ i3 /547

A 0093 Cam @205 7 A
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

Qmmu.mu

Plant: A(? (~ Z_% Run No.:ZS"fA«_’
Sample Date: /2 —2%/-%/, [Filter No.(s): N = JobNo.:. S &/ oy

Sample Location: w\/‘ No . / BMW I/}'\M

Recovery Date: J© — 2.¢/ 9/ | XAD-2 Trap No (s 273 —5—
Sample Recovery Person: C_ E K

Moisture Data
1 Spi || 5903 4
Impingers | XAD - 2 { (knockout) | (100 ml H20) | (100 ml H20) { (knockout) | Silica gel
Trap .55 33| (untipped) (tipped) | (untipped) | (untipped)
Finalwt. [-30 & [ £ >3 | =7 | HY0.719/7.23 ] g
initialwt. {20/, ¥ 14904 | 52%.9 |.579 2L 1477.¢ [F74. 9 | g
Net wt. L_} 54/‘9 32,7 Y J.) 1 I3 414
Description: o e ngS
Train System: M__. 2 3

Probe: ﬁ
Filter; Color -

Impinger Contents:

Silica Gel: @Grams Used 5 pO Color - W’/ % Spent- /. D
Condensate Observed In Front Half. 14 ¢

Recovered Sample Fractions

Filter Container No. marked/sealed: ~
‘ L
XAD Module Container No.: marked/sealed: —|
Liquid level A
Probe (FH) & Back Half Rinse (Acetone) Container No.: marked/sealed:
' Liquid level
Probe (FH) & Back Half Rinse (Toluene) Container No.: marked/sealed: —
Liquid level
Impin(g\r Contents C‘Bntainer Nox \ marked/sealed:
\B \a AN Liquid level
ImpingenRinse (Acetone/MeCl2) Container No.; E 5 mal:kad/sealed
/

F/%Mw Fb‘ﬂ//wce,lz’w

,ﬂw&», mwi:;ﬁ M*’




METHOD 5 TESTING FIELD DATA SHEET PAGE 1 of 22

. 2
. <~
242. 0 | p 72103 [ chd 20 | 572 "2 5
5 253.67 |o0. 74 n.0s [ Sob | 25 | 492 |37 [ =
R 259.55 | 0. 73 16.% | o83 | 245 %% 48 Bo | S
ResEE [ 2R .17 | 6.65]0.57 | 51 247 S0 | B0 11
1240 [ ¢ 27 .50 [0.88 | b.66 55 - .
¥ = 244 |20 22 B0 0. 65| 0. 45| 56 ®
4 Zz{1. 22 10. 57 0. 506 55
Z . . O. [®)
] 2@?%:7‘720.4—7 D.47_
® A2 SBE 5 bigotid (0.3 | 0. 54

¥ L@ 15 = 0.000 200N @@L =000



EMISSION TESTINC

LD DATA

M5/ MMTL

AP6 LiMe
RA

SAMPLH

(In;Hg)

A-1L |20 1546 | 79R.54 |o.b5 |0.58|48L | 725|228 | 57 | S0 | — |4
lo | 140 (545 | 302..8D |0.09 |0.621492 1724123847 |88 | — |4
O | 150 |[556| 267. L2 |0.52-10.47 (420 228 12332 |5/ (82| — | &
B | lpo | (554 B - 3 |0.72|6.0L 48D P75 | 220 | S | Do | — | (8
7 | 170 {0 | Bllb-B2- 677 10.LD504-122L,122 |55 |2 |— |3
b | (8o | Lb5|B320.-27) [6.42 1038|502 p22 |22 | 57| | — |3
5 (20 |llpio | 224-2B7 ol |olD|522 23] |22 | 52|20 | — | B
4 | 200 |10 223 pD |6.65|0.90| 5L | 220 | 722 65 |D0 | — | I3
2 |20 1713 |332.93 |p.52|646|507 232|242 | 2182 | — |3
2z 220|123 33l. P2 [6.42|042 |5024222| 224 | 218D — | I3
| 226 1722|246 - S |p.5% 098|424 2241270 | ] |BD| —. |/4

2ober| [ 743 | 244~ (L1O

9.896

188

Q&r1463—

0.1550|g.s44 | sud

Shest Checked By:
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MULTI METALS SAMPLE RECOVERY DATA l'% g!!

ACIRC BNVIROMRINTAL SERWVICED, NC.

Plant: Mé ((N: (OW' Py Run No.: c
Date: (¢ /zz/ G6 Sample Box No.: 24— /3_7 | Job No.: S-4o!
Sample Location: No ] ’(.u( G 1hASE j/L(_(Ef_

Sample Type: Mé'/hfl} &

Sample Recovery Person: /Mt C Lﬂ»

Container | Description Volume, ml| Sealed/Level Marked
Front Half | | S
1 |FiterNo.(s) 30l &47-/_‘30/4% El =
2 Acetone Rinse AR —
3 Nitric Rinse 1= XA
Back Half - A - e o
4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter RHC, —
5A Nitric Rinse - Impinger No. 4 '
5B KMNOQO4/H20 Rinse - Impingers 5 & 6

5C HCI Rinse - Impingers 57 &6

Moisture Data R
Impinger Contents Initial L 7295 Welght“gr&‘hs
No. Volume, mi / Initial . Final ;
! Wt o | \m€ | oue
L S"Lv\uox/ \&hthO, (o o-3 (rl0 J,
2 " (o | $27.3 ( 31
4 T o | 4514
S AT NG N v | 19| @ 44\3
0 ! (o G4s. F (415 .
3 < pel ~ Qoi.+| Q23| 7,
’ 1 . 799
7%-.-— hu!c/ b'/ [jn‘_m dic ’l’ lﬂ‘fL ?m-— / ‘ ( ,?
b b4 4|3 —tmpgae dlocd ol 1 B3 (1f g s
Total ('[@.,.,. 3 ‘ A\d S .
Comments:, :
a <
ZA - S —

7 —




METHOD 5 TESTING FIELD DATA SHEET

PAGE 1 of Z-

APG uHé ?PPLEM&D A-

M5-7

1.823

0.27%8

5C

PES

D.014

O.5~

=

A-1Z o IDAD | 348.23L[ 0.2 [ 0.2D 42 7222 ;frj' 0 |02 | 3
el sl ekie g et Il 0
10 2 |1l 256.70_| O O, o (o 4
2 30 | /IO | 201, .00 |D.P0 ]| 0.584 496 | 735 %% Bd |75 | &
8 | 45 1122 | 3422 |0.20 | 098 | 4272|234 |22 | &4 |75 | 7
7 50 |I113Z2-]3262.94 |02 (6.5 52 2 |=22=2 5L | 724 23\
b | o 1142 27870 |0.52(643 | 512|227 | 23] |55 e | D
R e an i AUS AL AL A i e A

20 1.0% |o, .
3 oo 1242|3843 [0.56|04D|502 |22, |33 == 2
Z | 100 | (222 1388.983 l0.4% | 0.25| S0 %2.’:! 58 | 75 >
| |16 1232 =L | 0. 0. 2| 498 232 Lo 17715 | =

R e

Torenddde Leak Cled
Bobr 0.0 (&M @ 1 Hy

T R o a R WS,

A‘*—' Q (gicn- @ I'b L4 H

L S-S S LT
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MULTI-METALS SAMPLE RECOVERY DATA

nEs

ACING ENARONUIENTAL SERVICED, INC.

Plant. Af¢ (mc: 6‘ Run No.: N 79~ 1¢-T
Date: (s /113 /4& Sample Box No.: 2 9— K/~ 7 |Job No.: S -4,¢ ya
Sample Location: R & 65?(944814% //\’(;é T
Sample Type: erfa) 74
Sample Recovery Person: 4 Lﬂ 5 M’W/ﬂ
Container | Description Volume, ml Seal_ed/Level Ma‘rked
Front~HaIf e | ‘ . B . o
1 Filter No.s) $0i¢B /20 37 / —
2 Acetone Rinse / AR 2 —
3 Nitric Rinse _F#y =
Back Half ~ 5 | _
4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter 7Y —
5A Nitric Rinse - Impinger No. 4 LS A —
5B KMNO4/H20 Rinse - Impingers 5 & 6 S 73 -
5C HCI Rinse - Impingers 5 & 6 | i Xe -
Moisture Data.__ S -
Impinger Contents Initial Weight, grams
No. Volume, ml Initial Final Net
‘ T w 5| V5T 3321 43, S
2 Blie/ulilo w | S8 | [,p) 72,7
3 “ w | 673¢ .79 4| ] .8
4 T 6| U9.0l 4903 | 0.3
< AT, AL, tw | S99 . 2(.9
6 N w | (49| Ro.)|-2¢.4
% Sl tp ~ | 8932|998.912)
Total . . | ) "gD, D
Comments: (Figple  Vere M., [ ‘




METHOD 5 TESTING FIELD DATA SHEET

PAGE 1 of 2

(rfm

R olencid VA

/246

‘)qu/\avst T oAt

35

097y -

0.010

Coo7@®

/3

oO.72F%

-

13.5 7

0-721

10 | o 1054 | 44{p. 220 0.3 |0.5) | 50 238 2ob | Sb | [ =
) [0 1104450 . 24 | 0.9D]| 0.57 | B0/ |233 |24 ﬁ% LS| 3
)0 W | ][4 4E4. 5 0B |D.52 | 5o3 % 240 ] )
9 Do 124 |458.8 [ O |[06.55 | 508 225145 | 72 | 44—
% qo [{[2F|46Z2.8Blo | 075 ] 6.55| 512 230 (22D 44- 17272 | 4
) SO {144 | HHp7. 02670 (6.5 | 5121232233744 4 A
¢ C%o 54— 4/32-68 Oo.@o 0.53/ 2/42: =74 %?a; 44 ;7;5 4
5 0 g%% % ] %{g . O.5 / z % 49— 5
Y ko || 2. bl | 0.4 0.53508 %1 45 d |1 5
D] 90 | 12241493 .55 |0.74-1D0.53 |42 7222 | 5 |15
2 100 | 22 4DPD7 - 62.10.77 055 S0 2729229 fp% 75 | &
l 42 '7(45 0.%5) 2

o914



EMISSION TES TIN' LD DATA

\.l4as - 189
) |5o0 - [33¢

sio- . 12

CU
(& [120 |1515 |42B.495 |o.8p |0.bl |435 236 |25 | 6B |72 | — |4
|30 | (525 | 502.27 |p.BB|0-6b|498 | 23| 264 | 55 |12 | T |4
w |40 |1535| 507.83  |0p.25|0.% |42 228|242 | 5 (20 | — |5
a | 150 |1546| 512 . L [6.290.732(4D] (240 |22 |47 182 | — L
¥ | Jo 1555|517 (! 0.8%|0.05|422|248 (2l |47 |85 |— |1
2 | 120 1bos| 522. b 0.2 |0.40|507 |23 1245 | 50 |85 |1 — | 6
6 | 150 |1b15|526-20 |0.L2]0.4415/> 782 (745 |5 |85 | — | &
s | a0 1025 522.20  |o.55]|0.4D (513 235 |24 |94 85— | 7
4 | 200 1135 |532.78 |0.57|04 |52 |22 | 228 | o4 |84 — |7
3 | 20 (452279 |0.58|0.45]51] |23 242 |59 | 95| — |8
2 [ 200 |10es] 5844 . L4 |p.52|642|51% (220 2321 Ll | 44 — |9
| S (105 ] 545.22 |0.52043 |60 | 2241 24 | L2 |82 — |9

240 | [Yshw 542, 128

/00U .000

0.554y] 0.54 | Svy

*Le@I1S'=0.$€05

Sheet Chocked By:

Date
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MULTI-METALS SAMPLE RECOVERY DATA L __
Plant: Mé (‘ WME (o, Run No.: W*‘q’z
Date: ¢ / 24 /46 Sample Box No.: |M?24 ST |Job No.: S -4éL

r
Sample Location: I\l()l Lw &3(6\41)/(6 )thr
sample Type: _[|flemaa) 24

Sample Recovery Person: V\/\Q’W . CL(P\

Container | Description Volume, ml| Sealed/Level Marked
FrontHalf o
1 Filter No.s)  30\6TR/20/ (e {1y J —
2 Acetone Rinse ‘ , AR —
3 Nitric Rinse | FA2  —
Back Half - | |
4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter J;Z/;/L, —
5A Nitric Rinse - Impinger No. 4 A ’ —
5B KMNO4/H20 Rinse - Impingers 5 & 6 S73 -
5C__|HCI Rinse - Impingers 5 & 6 c =
Moisture Data
Impinger Contents Initial Weight, grams
No. Volume, ml Initial Final Net
\ e o| 188 | 74S.5] Sh.7
> I EA \w| $0F [ LoY.9]| Jy v
3 ! o | S11¢ | S79.6 ) .8
4 T ol 4834 (M_ﬁi D, Y
< lio/dba, | $aSEETS.3) - 0,3
7 I w | (%07 %_g.sl:?[L 0. S |6st
3 Pl e - w39 |g3¢. 2| JL 23 |
Total 2 7. (L

Comments:




Appendix B.1.2
Raw Field Data

Kiln No. 1 - Baghouse Outlet
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(D

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Plant: APl [ima Cowperl

Date: __ s0-21-9C

Sampling Location: 3@3 hocse Ou.f("u‘l‘ r; o
Inside of Far Wall to Outside of Nipple: __79. 25 "

Inside of Near Wall to Outside of Nipple (Nipple Length): _(_/_i_ _\ﬁ/ 7\
StacklD.___12.28" 7|
Distance Downstream from Flow Disturbance (Distance B): '———"‘/

HCO%  inches/Stack|.D. = _5.C _dd
Distance Upstream from Flow Disturbance (Distance A):

420 inches/Stack|D.= _5.€ dd Schematic of
Calculated By: A /3F Sampling Location
Traverse | Fraction Length Product of Nipple Traverse Point
Point of (inches) | Columns 2 & 3 | Length Location
Number Length (To nearest 1/8") | (inches) | (Sum of Col. 4 & 5)
\ co2¢ | 7225 4 g (7 7.9
z O.052 5.9 | 19
K 0. 146 /6. 5 /6. S
1) O 226 .3 22.3
5 le 392 | V29,7 30.7




18

i

GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant. _ APGC L e Date: _yo-2 1 ~ 16
Sampling Location: _ Pagbs.se ST Clock Time:

Run #:___Prel m, Operators: ___ 72/ B~
Barometric Pressure, in. Hg:_)%.> Static Pressure, in. H,O:_— -8
Moisture, %:__ 4. Molecular wt., Dry:_2% 9¢___ Pitot Tube, Cp:__.8
Stack Dimension, in. Diameter or Side 1: 722,25 Side 2:

Wet Bulb, OF: Dry Bulb,°F:

Md = (0.44 x %CO,) + (0.32x %0p) + (0.28x %N,)

Traveree Velocity Stack
Point Head Temp. ti i3
Number in. H,0 °f Md = (0.44x £5 ) + (0.02xQ )+ (028x )
* X 409 wa= 24.9C
2 - % H, O % H,_0
5 z.(‘)‘l Z//(Z Ms = Md x (1 - 102 ) +18( 10"; )
¥ L2 HiB Ms = ( yx(1- ) +18 (—==—)
s A
4O 403 ve= 2841
t LS 4,0 Te = °F= Gl L R CFrae
i (5 AHiz Pe = Pb + =P = ( )+;.i’_f__
" L e 13.6
4 Sl HoR Pe=2% .25 nHe
b .33 295 {&F = 0.260T

~

—_ Ts ("R)
NP L‘//O Ve = 85.48 x Cp x JA_P-x \,—_—Psts

2 LY /0
3 yi L//O Vs = 85.49 x ( )x( )x‘\,____
¥ 50 410 v
< -S5.00  te
5 349 404
am= 2847 A
! 6% 70 Qs = Va x As x 60 8/m
2 10 468
3 L5 A0 Qs = x x 80
H 57 409 Q= Q¢ 301 acm
5 3/ | 595 W em
m‘td=mx17.ﬂ7x?x(1-w)
jA="::=0.7m-L T‘=L[O% Q’ud' X 17.647 x x(1- % )
m :d-S%S Qsgtd= SZ,L‘I/d”fm
41 .
wa. oNz 157 ? DN = 0.20S

R O 250 20 AT
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FIELD DATA SHEET

'l

Nozzée ID:

'lhelrmpcduple #: ‘

Plant: __ APG bimve oo Sample Type: y1|-4 _ Operator:
Sampling Location __ &g /pes,  OAlet Yo ¢Pbar: 263 ( Ps: -~ ..9! Assumed Bws: Filter #:
RunNumber: ;-4 « Date: /o-2/-9¢ co2: q 0z2: /) S MeterBox #: , 3 Y:, 785 AH@: 4. ¢3¢
Pretest Leak Rate:  p0Z cim@ 4 in. Hg. Probe Length/Type: Pitot #: Post-Test Leak Rate: o2 cfm @ oin. Hg.
Pretest Leak Check: Pitot: ~ Orsat: Stack Diameter: -72. 25 As: o Post-Test Leak Check: Pitot: Orsat:
Traverse | Sampling | Clock Time " Gas Meter Velocity " | Orifice Pressure Differential Stack Temperature impinger | Dry Gas Metr Temp. Pump
Point Time {24-hour Reading Head (Ap) (AH) in 2O Temp. ) oFf Ternp. inlet Outlet Vacuum
Number| (min) dlock) (vm) A3 in 2O Desired | Actua (Ts) Probe |  Filter °of (Tmin°F) | (fm out®F) | (in. Hg)
I sge, Joy LT i L L s
s 597. 1 . 30 1 cr | T30 [7
20 L0112 B ] - 62 777 13 [
30 Ll 4 4 2 IR 2
o P I
e 0 \— _
AN C_ AWl \_/ 253 [+ '%";;—1;
.87 ] -
Vonswo > (20025 820 A0 ) " ——=F
|V < 26l | I O )
VH/ = I( 3;1 N
= -
[i53l ¥/ He
svm=_29. 570 VBp- A= 2.0 - Tm= 74



DQI

SAMPLE RECOVERY DATA

Plant: Mé /(//?"é dmﬁw\)’ Aun No.: s - %‘4“’”
Date:__{u T/71 /44 . Sample KDG Job No.: SHcy
Sample Location.__| "[ K Al Hovse ]NLL -
Sample Type: &LZ( Wy M G Stuse Filter No.: gl
Sample Recovery Person: __/U Pre
Comments:
FRONT HALF
Acetone _ Liquid _
Container No.: Level Marked:__—_ Sealed:
Filter — —
Container No.: Sealed:
—
Description of Filter:
—
Samples Stored and Locked:
BACK HALF/MOISTURE
—

Container No.:
Liquid Level Marked: — Sealed: _
| INITIAL WEIGHT (qrams) _
IMP. NO. CONTENTS VOL (ml) INITIAL FINAL | NET

1t S alow. ARL | 200r s

2 K Ge\ l\/‘t\f Wege . €5 ¢ &5~

3

4

5

6
- TOTAL

Description of Impinger Catch:




GAS ANALYSIS DATA FORM

~

PLANT AP Lem&E COMMENTS:
DATE /0 —22-9¢ TESTNO_____3 —4 -0

SAMPLING TIME (24-r CLOCK) HBg - 1752

SAMPLING LOCATION e Mo, | BH gurtET

SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) TV TE CRATED BT

ANALYTICAL METHOD oRSHT
AMBIENT TEMPERATURE 20
OPERATOR
RUN AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS geaomc | MET | meaowe | M7 | Reaoinc NET VOLUME My,
Co; £%5 | &5 s 155 &6 &6 & s/ 100 2,740
02(NET 1S ACTUAL 0, .
READING MINUS ACTUAL | 23. ¢ [/4.5 | 23.¢ | M9 | 23y |4 Y| /4.9 2100 4765
€0, READING)
CO(NET IS ACTUAL CO
READING MINUS ACTUAL _ — — ~ B/100 o)
0, READING)
N2 ~ET 15 100 MiNUS
Ag:UAL CO READING) 766 76.6 7.6 76.f 2 100 2l *<LE
TOTAL 25657




: INWyele 2 VD> b Aol | (- 55 ‘,’
(f\' :KL . o ‘ - | ' L O ™ -‘:'ﬂf‘;’f Lk vl
2 0T { 7.57% FIELD DATA SHEET K},%% ;‘? i
Plant: _APL 2 ma  Company Sample Type: m-23 Operator: mm/BF Nozzle ID 250 Thermocouple b RT"""‘
Sampling Location Had Pbar: _2¢.38  Ps: -C.A Assumed Bws oS Flltet# MA— +
2% —-0Run Number: 1@@ Date: ,n.z29¢ ~  CO2: _ || c2:_ |3 - Meter Box #: ;4 Y:/l.003 AH@: J. 7.6 765
Pretest Leak Rate: ©.003 cim @ (S in.Hg. Probe Length/Type: 4' ¢ /css Pitot #: g—rf’ Post-Test Leak Rale: , oo¢ ctmn @ J_L'" Hg i
Pretest Leak Check: Pitot: _/ Orsat: 7 Stack Diameter: 72,25 As: o Post-Test Leak Check: Pitot: Orsat: :
Traverse | Sampling | Clock Time - Gas Meter Volocity> Orifice Pressure Differential Shc" B Temperature impinger | Dry Gas Meter Temp. Pump | YR :
Point | Time (24-hour Reading Head (Ap) (AH) i In Hzo Temp. °F Tomp inlet Outlet | Vacuum ’Dwf ) 4
Number| (min) clock) (Vm) 13 in H2O Desired (Ta) Probe [ Fitter (Tmin®F) | (Tm out®A) | (in. He) N -
Ao |o 3o | laug e L7070 L7 ////// /J// oLl L //// l/ A
Al iz waa | - 0.68 287 do 24‘3’ 253 o* |5 |12
I, ns4.| (3s.\ 0.672 ?/s’ zg20[ Ao | 240 | Zsy 48 -—u e?+ |G |33
f s |3 Reog| GleB ol ©.65 | 1 % |4 [ 24 | 253 | Go 4 | 63 | |3F
N v | 48 218 | (A48 os4 | 1.3t (32 [doS | 24s 753 | o 33+ | Fo |l |37
p s o0 | 2o #@%.45@ 6.32 | 6.8u | 6% | 3 | 7S | 5= | (] | &I 43 | Q |39
124 . g
O F 1 |7z | 13se | GG4 @ oo i3 T |4 |z |2 |45 | et | 8o B |4
tade W2 | 84 | 1464 | F3 0.65” 1.2 (3 |H |eag [2sx [SF | ex | ee |4Y |4 ¢
el L 3 (90 |14 | 6923 O | L.+ | L |4 [248 | 255 | o7 | Gl 83 1To |46
40255 B 4 | 108 | (428 @Qd.? _ 6.5 | 1.38 L3686 |408 | 247 | 23C Codi <3 B8S | lo |4
oo [b5 120 | (948 | (96, 755 | 023 |6.58 | 058 | 233 | ux |56 | 65 a5 8% [4 e
SSmre 19470
¢ [c ]k |38 2.3 I I L1 ). 475 | 265 | 277 | w0 | 93 9/ 0 |«z
cz |94 1830 14,0 0.& | 1.F W+ | MG | 252 | 257 | o5 | Y8 lo |40
C 2 1o |(Goz | Hrz¢ | OGo | IS | (S |43 | 2% | 755 | Jo | (W % (o |41
I L T e T 0.¢5 | 13 |36 408 | 75 | 754 | FT |l 7|4z
. CR . ¢ s | /80 | l(n? ;TB.%SZ 64 [.6% los” | deo 2§ | 25+ | A4 | (e CM g 4o
@04 (&) AKX 0 oy
Bl 1z sz | 744 0646 | 16S | (oS | dig | 74 |233 |7 |98 | %4 g | 4%{
e 02 (200 - En; T oey | (3 | F |de |79 1535 |25 |l Q95 [ @™ 4/’5*5‘&1;
T b0z (e 172 264 0.5, 4 |14 | 4w |z46 |759 | 33 |7 |9qd |9 las °
e blpy [226 (34 PRI 6. 1.3 12 A, |70 |75% |78 |la |G |7 W
w4 Ds (240 |\ 33 | 71791035 | 6.3 04l | 6% 3R |47 | zss |81 | lez G 19 |
AR o %0 - —
avm=100s &P o VBp- 4 M5 R YA 7 L Tm .(68 :
e Lt S5 BB wbokn . o ! f; o 2’-@ . 9p= 137
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METHOD 23 CDD/CDF SAMPLE RECOVERY DATA g i SrmbcmuaNTaL stmvces i

Plant: Aﬁ 6-' L//nq

Run No.: Z >3 ”[;’O,u@

Sample Date: />~ £ Z -5/ |Filter No.(s): X )}

JobNo.: S Lo/

Sample Location: %—Q»\ ?\/o l

DA Boaaley

Recovery Date: /0 ~* &~7/ |XAD-2 Trap No.(s): 2. 2~§ ———E O
Sample Recovery Person: — ff ﬁ
Moisture Data
1 2 3 4 |§92.9
Iimpingers | XAD - 2 | (knockout) | (100 ml H20) | (100 mi H20) | (knockout) | Silica gel
Trap i ipped (untipped) | (untipped)
Finalwt. [3)2.7 1563,0 (§§3§ ) SE %i %} e U2 | g
Initial wt. [300, > 82, ¥ , 749 4803 |562,3 | g
Net wt. g2l go |l =2, ) l—p.igl ),9] 2.0 1g
: Description ]/Y. &
Train System: /77— & J

—

Probe: L/ %/ ol
Filter. Color - &4,. (N Loading - M

/

% Spent- 77D

. t( (] /7
Impinger Contents: LI

Silica Gel: @Grams Used - & pD/>  Color- 6/7’(/
Condensate Observed In Front Half. s 4

Recovered Sample Fractions

XAD M

XPD froebin -

Filter Container No. Z3-/( -0 marked/sealed: &«
—_—
XAD Module Container No.: I 33l — O marked/sealed:
Liquid level -
Probe (FH) & Back Half Rinse (Acetone) Container No.:23 £~ O | marked/sealed:
Liquid level ]
Probe (FH) & Back Half Rinse (Toluene) Container No.: 134 -0 marked/sealed:
‘ ' Liquid level
Impingeréqntents}botainer No.: \ marked/sealed:
\v/l AN \ Liquid level
Impinger Rin (Acetone/ eCI2) Container No. A marked/sealed; ,
FH — FIRH pcoTom, Bbide iy g fb




GAS ANALYSIS DATA FORM

~

PLANT e LimE COMMENTS:
DATE (0-23-9L TEST NO 2-70
SAMPLING TIME (24 CLOCK) /00 — (SH9Y
SAMPLING LOCATION it Ao, | Bl oL T
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) TV TESHZATED B AT—
ANALYTICAL METHOD opstT
AMBIENT TEMPERATURE 707
OPERATOR 222,
RUN AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS reaoing | "7 | reaome | MET | memows NET | vOLUME LR
€0z LA I W N I Tl 100 .22 of
02(NET IS ACTUAL 0, ,
READING MINUS ACTUAL | Z23.& [1d. 2| 23.& |43 | 23.& |12 | 42— | ¥ ¢ S
CO, READING)
CO(NET 15 ACTUAL CO
READING MINUS ACTUAL _ — - — 2100 J
0, READING)
N2 (NET 15 100 MiNUS
. B,
ACTUAL CO READING) 202 %2 - 76— 100 21336
TOTAL 30. (0




A4 = ag B . | \ 7 . l ‘#—
\ﬁ;"i'—}fijr FIELD DATA SHEET o © - 274

Plant: _ APG L2 e Compiny. Sample Type: M-23  Operalor: MMZBF Nozzle ID: 5 Thetm&.ﬂple #: Ll(.. sy
Sampling Location Renh M,ll(l JPbar: 28, | 7 Ps: ~0.43' Assumed Bws Los_Filter * Aﬂ‘}' \“,,«,},_..,-:f':.
2% 7-0 Run Number: #3=—4~0 Date: 10-27-9¢ €02 _{( 0220 (2 MeterBox#:_ 4 Y: 1.oc3 AH@: uus U
Pretest Leak Rate: 6.00( cfm @ IS in. Hg. Probe Length/Type: Y ' Gloss Pitot #: 4H<& Post-Test Leak Rate: 004 cfm @ jg in. Hg
Pretest Leak Check: Pitot: ,_~ Orsal: — Stack Diameter: _ 48“ As: _ Post-TestLeak Check: Pitot: ____ Orsat:
Traverse [ Sampling | Clock Time " Gas Meter Velocity | Onifice Pressure Difterential Stack N Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time {24-hour Reading Head (Ap) (AH) in 2O Temp. o°F Tomp Inlet Outlet | Vacuum
Number| (min) clock) (vm) 03 inh2o Desited | Actual (Ts) Probe | Filter (Imin®F) | (Tm out®) | (in. Ho)
| o | o [Veay | 739533 {70077 0 L ///// /4////// //Z/
l iz [lose | 3848 | @0 | iS3 | 1G3 [ 403 | 240 | 252 o7 |
2| 2y [ved | 294 062 | 131 | 1A |do8 | 245 | 257 SZ' EEa :eo DT
A % TG | Rog.d O.64 WA | 1 [ 4Ace | 250 | 2 s¥ | & | 33 14
4| 496 J1ee | Rud 649 | L35 | 135 [ 463 | 751 | 123 [ | g4 < | u
ster | 5] w0 [do | B2 635 | eac | 656 [ 3 |28\ |2 |8F [ 8¢ | 7+ | ¢
h@ ST - - <
Ll | \2e T30, O3 | La3 (a3 |dog 232 | 252 |Gz | €2 28 1o
2 | g \z\c‘} gio.ff e;twsj__ 2c¢ | 2.0¢ | do7 | 238 | 250 | G( . | 86 29 | (v *
3 | %% |30 | ©46.2 6.5% | Q) W< |doz [24¢ | 263 | G | 87 o (o
4 |08 |24 | e 0% | 1St [ 181 [38C |241 |2sv |G6 | 88 | &6 | Q
b rot oLt s [ 120 [1252 LS. 255 .46 | L2 (23 [ 384 | 24 | 290 |3 | 88 o Q
‘ E¢ S“%Q e C-“*jB NG I ?G?:_ 7 A6 i
< Py \tfz‘z 32 | 342 | @3ae 0.8 | \21 B+ ] dlo | 246 | 252 | sD | &l go | o
1 a9 | \3 | %4 6.6 34 (L34 | acq | 243 | 254 | 5| 31 | & \6
3 [15¢ | (406 M6 0.8 | \Gs | Leo [dor | 74F [ 253 [S0 | e/ | Bz [ 9
q |reg |16 [ Lo < O.5\_ | Vb0 | (do | 463 | 251 | 253} SE | QU | &3 |4
s igo |43 | AUy | o4 L6 e | 366 | 230 | 253 S8 | Y | 4 [ 8%
g _ .
g e v |79z s [ “hBR O.C8 | 181 | 8% | ded | 229 ’z% 21; gﬁ 86’4 lu
2 S0 [ Db Q64 | 176 | \F, [ | 244 | 7 T | &< |lo
3 }?3 tﬁq Y. 6 0.57 (44 \44 | 408 242 | 283 [ s3 | Y2 Ye1/s \6
x 4 |z20 [1S3t | “dd. 4z | W6 |\ Jdoz | 250 |25, |57 [ 9 | 85 |3
q_@(b\_y 5 240 |\S44 ] 951 490 ] O38 | los | \6S | | 246 |253 | G | U3 8% |3
)

o B 0N s iS5k - YO - 63



METHOD 23 CDD/CDF SAMPLE RECOVERY DATA

#MW‘LM’*

Plant:

APC L

RunNo..Z2 3 —-7_ &

Filter No.(s):

N /A

Sample Date: /p - 23 -4y

JobNo.: S ¢ o/

Sample Location: %_ﬂ.ﬁ N 2. /

s L;L%, D20+

Recovery Date: /0 -2 D-7( |XAD-2 Trap No.(s): 43— 70D
Sample Recovery Person: - & M
' | Moisture Data
1 2 3 4
Impingers | XAD - 2 | (knockout) | (100 ml H20) | (100 ml H20) | (knockout)| Silica gel
Trap _karntipped) (tipped) (untipped) | (untipped)
Finalwt._|300.0 |£59 S{s 794 )| S 706, ] |4 P73 72024
Initial wt. ¥95S 4 m’f? 3834 1574, 6 g2 $0¢ Dl
Net wt. Yol 7941 — 4D [.s | 1.5 2%.71g4
Description IRy '7
Train System: /‘7 22>
Probe: Y // QM ,
Filter: Color- Loading - LH
Impinger Contents? M 4/
Silica Gel: @Grams Used - /, DO Color - éyp/ % Spent - /0 5
Condensate Observed In Fro:'nt Half. 2 7
' Recovered Sample Fractions
Filter Container No. marked/sealed: ]

XAD Module Container No.:

marked/sealed: —

Liquid level
Probe (FH) & Back Half Rinse (Acetone) Container No.: marked/sealed:
Liquid level
Probe (FH) & Back Half Rinse (Toluene) Container No.: marked/sealed: —
\ \z\ Liquid level
Impinger Conterks Container N marked/sealed:
\a Liquid level
ImpingexRinse (Acetone/MeCi2) Container No.; marked/sealed: , ,,

p=y - F/)/,ﬁ/i ko
X},m - XA },}}1 ’

/W%t'




GAS ANALYSIS DATA FORM

~

PLANT PG LimE COMMENTS:

DATE [0—2Y—9¢ TEST NO 2—5-0

SAMPLING TIME (24 CLOCK) __ //22 — 173)

SAMPLING LOCATION g Aot I JuLET

SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) _ENTE S ATED  PAT~

ANALYTICAL METHOD ORSAT

AMBIENT TEMPERATURE 709>

OPERATOR

RUN 1 2 3 AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS reaome | MEV | meaomc | MET | Reaomne NET VOLUME L

co, £7 |57 &£§ | fy| 6.5 | €€ &€& 109 2.67
02(NET IS ACTUAL 0; _

READING mnus ACTUAL | 23.% |7 234 146 | 23.5 |17 | 1477 32100 o, 70
€0, READING)

CO(NET 1S ACTUAL CO

READING MINUS ACTUAL - _ — B 100 0

0, READING) e
N2 (NET 15 100 MiNUS —

ACTUAL CO READING) e A TS| 76-5 %100 2l d2o

TOTAL 259916




Plant: AP(; (117?(:’,6 V4,

Sampling Location /vl {(ew Woitugs G
mM23-8-0 Run Number: 2=~ ODate: (024 [

Pretest Leak Rate: O, (05 cfm @ /5 in. Hg.

FIELD DATA SHEET

MY

Ps:

Sample Type: *#44'777‘ Operator: VWM

727" Pbar: 79->(b

ods

Assumed Bws:

CO2:

I 02:

1z

N T
Probe Length/Type: "\ Clab> Pitot#:}\@{

Nouie 10: 0.252 Thermocouple #:
.S Filter #: /V//Z

Y

Meter Box #:M6- 4 Y: (.(53 pH@: | HE ‘

Post-Test Leak Rate: 0. ¢p( cim @ 1 in. Hg.

Pretest Leak Check: Pitot: _i Orsat: _/ Stack Diameter: 48" As: _ Post-Test Leak Check: Pitot: _ Orsat:
Traverse | Sampling | Clock Time " Gas Meter i Velocity ] orifice Pressure Differential Stack Temperature impinger | Dry Gas Metr Temp. Pump YN
Point | Time | (24-hour Reading Head (Ap) | (AH)lnHZO Temp | °F Tomp Inlet Outlet | Vacuum Wem@.)
Number| (min) dock) (Vm) 13 inH20 Desired (Ts) Probe |  Filter Tmin°A | Tmout®n | (in. He) |\-
_0 6 | wir [ 95T N ///////////J L Ll {/4///// WA
(] w3 | Qolo | G 205 | 205 ] Mg_ 25 |35 | ws | ey |69
| 24 | N4 | Gr0.C v3g | 2.u [ 2n 4(a 246 |53 [30 | 33 [ 65 |9
3|1 3 (nsB | 950. 2 | 038 2. 20t [ 43 | 7153 ¢St | 41 73 | o0+ |85
mof @\t 4] 4¢ [0 | 918849 0.87 1 1.5 .5 | do? 249 | 20 | 4T | 93 [ ¢4 g
a 1C - S | ko | nzz | A+ 0.cq4 | l4c (4, | 3a¢ | 24 [ 250 | 58 | o | A1 | +
lg \ - 2.0 |
e L] FZ [ea | (00G.S B 9 045 |o?S | 4i6 | 2ss | 2gq| 53| 95 | 5e | ] ]
| 84(132] | (016.4 0 | 2.6 20 | s | 248 | 252, | M4 | 83 =2¢ | 9 |33
32 a¢ 1133 | \o6.t 02 | 2.0 2.0 Ag |25 [ 7se [ 4F | o5 | 26 | 4 35
d | log |\325 | 03¢ | 065 | W6 | \Fe |40 |23 | 752 |48 | €7 | 3F |9 |3+
ol far S | 120 1333 | (044860 | o 55 | 1.4% /9 A | zan] 239 |45 | 57 NS
e @ 133F 14< 020 ny ) 7 e
e \ | 32| 5773] (05a ¢ O 1203 [ 243 |45 | 248 | 253 [ o | 2 | 9% [0 |32
2171 Z | 44| 1€39 | |oo4a.] oAt | laa ae s | 243 | 237 | ¢4 ez =5 o 23
Dt e S 3 | SL (1SS o B | 06 | ((LF 7y’ 4(: U+ | 53 | bz | 62 4 |4 |34
| A 168 | 1603 ‘LQE?/‘_?__#_D_AQ | L4 46 | 4 7St | I8 | b | Ho gl |18 3%
3 S [ W6 |16 | job, 2¢] ©. .44 (44 40? 47 | % | o | < gz |+ By
wheé 03
T @ li643 | 079G 0.38 2.1 7. fig 1 aS | 753 | A3 8¢ €3 8BS | 30
Z | %@ [(6€5 | (108 3 | OB | 74T1(36| 2161 8z | 745ist| 25%55| Bp| W | 6324 |BS |SF
S 126 130F] jilg.C 0.6 (A8 | (78 | diz | 74F [ 2% | S | U3 | &1 8¢ |40
4 {226 [[F4 | 1W6.5 0,50 | 1.5 1325 [ 4p9 | z4T [ 252 {2 | 92 75 17 |49
s 240 [1F31 | 1335%¢ 6.44 [ (9 (4 1303 | 7283 7287 |63 |92 | 835 |46 |%
) 39X 1665
Zg?ﬁ ovm- (BLUGC  Bp- 060 FA- (BT - dAG - S70.73
Ny GRe ~B3T LB . Qe 796 Al



METHOD 23 CDD/CDF SAMPLE RECOVERY DATA EEE

ACIIC ENARONUENTAL SERVICER, INC.

Pant A (' (3 ém, Run No.: £ J 9.
Sample Date: /p—2 < 4 ( |Filter No.(s): V)% /,)— JobNo.. S 4o /
Sample Location: 7{,_,‘_2_\ No ./ ,BA;X,&W Do OA
Recovery Date: Jp~J¢/. 9/ |XAD-2TrapNo(s): 235 —¥— 7

Sample Recovery Person: C/ yal {ﬂ
' Moisture Data

1 2 3 4

Impingers | XAD - 2 | (knockout) [ (100 m! H20) | (100 ml H20) | (knockout) | Silica gel

Trap_ Auntipped (tipped) (untipped) | (untipped)
Finalwt. [3)%.46 (S 225 72.0 | §706.b (47771998 plg
Initial wt. 3/2,;4727 ' L 1S9l (9143|868,
Net wt. 9Dl 4yl —2.4 0.5 | B.9134 39
Description ' R /ﬁ%‘;—é
Train System: M- 2 D /43 0

Probe: Y %f ﬂéf/b«
Filter: Color - ,ﬁ_?ﬁa‘ _ Loading - ﬂ.ﬂ/ﬁf
Impinger Contents: ﬁ 4

Silica Gel: @Grams Used - {/< /> Color- 4220 % Spent- 74
Condensate Observed In Front Half: 1,/ 4

Recovered Sample Fractions

Filter Container No. marked/sealed. _~

XAD Module Container No.: marked/sealed: ——
Liquid level

Probe (FH) & Back Half Rinse (Acetone) Container No.: marked/sealed: .~
Liquid level e

Probe (FH) & Back Half Rinse (Toluene) Container No.: marked/sealed:
Liquid level

Impméer Contents &ontame 0.: marked/sealed:

LR \/ \Qn Liquid level
Impinger_Rinse (Aceto e/MeCl tainer No marked/sealed; -, ,

=y — FH BN il Bt e SN2
XA X0 P




. He

FIELD DATA SHEET K= 383
Plant: iV, /ipa Compap vl Sample Type: .24  Operator: 74 /37 Nozzle ID: , 2. 55 Thermocouple #: 4
Sampling Location Pbar: 2638  Ps: - Y0 Assumed Bws: o5 Filter #: 201 (.54
Run Number: a 24-/3>9Date: ,5-,5,.QC co2: )i 02: 3 o MeterBox #: ;3 Y 995 OH@: 1. 6SG
Pretest Leak Rate: _ /2 cfm@ _J( in. Hg. Probe Length/Type: 4’ (Cl.ss  Pitol #: 4L Pos!-Test Leak Rate: ous/ cim @ 9. in. Hg.
Pretest Leak Check: Pitot: -~ Orsat: [v/7’ Stack Diameter: 72.25  As: N Posl-Test Leak Check: Pitot: __ Orsat: ,\},4
Traverse | Sampling | Clock Time " Gas Meter Velocrty " [ onifice Pressure Ditferential Stack Tempetature impinger | Dry Gas Meter Temp. Pump
Point | Time (2+hour Reading Head (Ap) (AH) in Hzo Temp °F Temp. inlet Outlet | Vacuum
Number| (min) (Vm) 13 in 2O Dowed | (Ts) | Probe Filter °% | @min®A | (Tm out®f) | (in. Hg)
sl "o |10 ase om0 770 T AL
{ /2 |kt | W0, T i ;Oq /,(4 lile | HIZ Z‘{Q_ ZV? cz | 70 1
2 |24 |is® | 415,17 b |15 Vs Lol | zge | 292 |5 [958 7(') 1
3 | 2 |i200 | Hea 2 &9 [y LY iz | 253 | 295 | 25 | 92 12 ~
2 1 48 V218 | H9. s 5 | /.3 /3 |wiz | 255 | 220 | 57 | g5 | 74 | 7 fee
S Ce) 1720 %0.4('—}T ;75 /ot 11 405 245 260 =7 gg/ 7\ | ¥, s
“2. 357 ¢
& /172 |iesz | 593 L4 | e (o | Wle | 2eet | z2¢ | 521 94 | 87 | 9|
2 |54 1405 | 5/8.5 6% | ¢ | 413 | 269 | 250 | 47 | §1 g7 | 1
2 190 |die | 521,46 oH N Ls | L E AT | rea | 2¢9¢ | 45 | 73 74 _|
1\ A ERVYEEY 536, | .57 | 4 1Y |0 | 259 (443 | 49| 9SS | FC | &
Lhred s | o |9l ]| 543,522 »[/Z__ ). © /.0 4ol | 2% 245 | =2 | @4 ¥1 .15 [+
s3 323 Read - | |
o, W7 ps |32 11538 [ ¢52.9 L L | AT 2se (2940 | o 2z |9z [
2 |4 |jss0 | 262 .4 i in 12 V49 | e | 244 | so 7 | 23 |7
3 1456 | jer | 5T Y Lo | 45 | s |Y4S 2o | 42| 4E | e | 9 |
4 18 | s | 3504 | igg | s> |03 | 4o | 23y | 2 | 5SS | 43 | 94l [T |
¢ . o3 5 | g0 |162F | $27.729 | 37 Iyt [ ( o3 | zs« | 299 53| <3| 79 | &5
SRS leal | $8%.90% B 7
& Al |9z [ls3 | 4672 O | 34,7 32l 47 | 25¢ |27¢ |52 |97 | 75 |7
z |z04 |12 ]| LOC.) 065 | LS (9 | | 2 (240 |48 | pa | 96 | 3
3 |z |25 4.0 S g9 | g Hlio]| 2¢° | 242 | 50 | joZ | 95 | @
4 229 | N3 | 24.2 0.50 | 1.5 | 1. F | Hio| 259|280 | 33 | 165 | A | 7
5 290 | Y| (,31.163 253 | 1.6 L0 | 8% | 2s55) 250 | 55 | 0| 9, | 5
. - \
AVm= 113,579 s72&=p=_,_{f)j’/ 955 A=), T_‘=_IL‘U.i ) Tm=_q7 ol \
~ jo0h

&



MULTI-METALS SAMPLE RECOVERY DAT |4 pEs

Plant JE  (ime é)m/’/}NV

Run No.: 24-13 -O

Date: (()/77/4’6

Sample Box No.: 29/ _ p

Job No.: 5'401

Sample Location: /\/01 (Cu{ 0,,171,@,’-

Sample Type: I/MCT/M ?’Y

Sample Recovery Person: |/ [, CLf
Container | Description Volume, ml| Sealed/Level Marked
rFront Half - s
1 Filter No.(s) _S0ICST F —
2 Acetone Rinse AL 2 -
3 Nitric Rinse Eys —
Back Half
4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter: Ay e
5A Nitric Rinse - Impinger No. 4 A' -~
5B KMNO4/H20 Rinse - Impingers 5 & 6 3 ~
5C HCI Rinse - Impingers 5 & 6 isC S
Moisture Data _
Impinger Contents Initial Weight, grams ,
No. Volume, ml | _Initial Final Net
| MT o) 242 6.8 & 2.6
L YA VYA e (b 86| FI3| 0.7
3 ; (W (XS (400 4. s
4 WT 0 b Sted!| p.%
s o fown]  (w | eus] J443S) —p=s/ ]
G " (b (F38|  (S%Fe| D, L
= I cel. ~ 8oy 912C| 25,9
12 3.7
Total ‘@.‘;‘:Q_/_ |
Comments: A e | —t |
K _A.L&Qﬁ_faaz_&uﬂj
Jd




¢. St
@“ﬂ

FIELD DATA SHEET

5,1«
K:%fé-‘—;

—n L

Plant: _ APG 2Aime Compen: Sample Type: m-29  Operator: +4/3F Nozzle ID: .Z250 Thermocouple #: RTP
Sampling Location Begsnse Outlat  Pbar _2¢ 17 Ps:_ -~ 43 Assumed Bws: .o 3sFilter #:_ 301 YQ
Run Number: »-2%-14-0 Date: 40-2z-9¢  CO2: _ }/ 02: /2. MeterBox #:_ ;3 Y ,995 AH@: 4 e
Pretest Leak Rate: ,po09 cm@ /s in. Hg. Probe Length/Type: 4'(iass Pitot #. RTP Post-Test Leak Rate: , x4 ctm @ 3 in. Hg.
Pretest Leak Check: Pitot: « Orsat: _, /1 Stack Diameter: 12.25 As: . Post-Test Leak Check: Pitot: _ Orsat: A2
Traverss | Sampling | Clock Time " Gas Meter Velocity [ orifice Pressure Ditferential | Stack Temperature Impinger | Dry Gas Meter Temp. | Pump
Point Time (24-hour Reading Head (Ap) (AH) in H20 Temp. ) oFf Temp. Inlet Outlet Vacuum
Number| (min) clock) (V) 3 in H2O Desired ] (Ts) Probe I Filter Of (Tm in°F) | (Tm out®F) | (in. Hg)
o | o | oy | &322, 292 {777 00 /7// D A ’///// Y
(| | los2]| 4L 1 65 | 28] 2@ 40 | 230 |2 [ Gs | T2 3
2y |HOS5 | =— S8 | e Fu| Lo 409 | 254 249 ] 4% | 719 70 H
3 13, [1116 | bl | .55 1 1.1 [ %01 | 235 | zyz2 | HC | 33 |13 2,
4 | 48 | (229 | B & He | (| 4O | 238 | Az | 41 | ¢ |16 | =
s 6o )8 | e ) ¢ |08 | 088 | 3% | 10 |ZvoO| 42 | 3 | 07 |3

13z 42, 258 1125 _ a2 e - b 7 J
HETH I (%48 A5 |14 1.8 | 4w 234 | 24/ | sz | ¢/ A
1| o5y e | 9z 2 0.66__| LG LW |do3 |SF |24 |aG¢ | 8F | 8O0 |3
21 9 | 4228 | 702 063 |5 | S5 |HoT | @ |29 | 47| FF | 5O |3
4| 1oy | 1zyo | 0. 4 0.55 /.4 (.4 w03 | 2w | 293 | 48| gy fo 3
50120 | 252 ] 18 G0 0.s6__| 12 1.2 3% | 25 | 247 | qy | 9% | g2 | 2
A -.12n7 A8 .84 I 143 vos €3 i
{ (32 | 134% |g 728.G L1 i. o [. B 41> 2.5 | 25¢ s$2 | 72 72 /3
2 |y [1359 | 158> 269 ) 1 (. |4 | 2solzs/ | 49| 76 v |1 3
o s iyl 3y | 65 | Rl | _hG | o | 290120 | s | 92 | yz /12
B2 R S8 | LY |y | 9o3 | 290 | ede | s2 | 92 |54 | 5
510 [4430 | 16Y.6s5 | <8 e | 1% t}‘“/\) Letllzdy L sp |99 | w4 |2
» J1az [sqg | MH D 10 0 LY L 4rd | w39 lzys | g3 | 7 | s¢ |3
2 |2z )65 | 183-C 0 | L7 /N |13 | 24 ]zso I szl 90 g7 |3
> | 2l | 15/8 | 1929 LGS TG | 16 | 43| 2g6 (298 | 52195 | 77 |3
4 [229 [ ;350 | 4.4 Fs pa oy [ Hof | 2se | 2| SY 135 1 g7 |3
s| 240|841 207 965 Al | ) ] 297 | 239 | 245 | 53 | 9¢ |5¢ 7 |
. \
| _ \
l. ]
AVm:_\‘I\_,‘_b% vBp- V‘)Bo‘& A= ). 5) Ta- ‘-{03 tm-_ €9




MULTI-METALS SAMPLE RECOVERY DATA g_sw!“m I
Plant. _JHG Lmé (o. Run No.: \74-1¢4- 0
Date: (UIZ?/Q'é Sample.Box No.: 22~ /¢/_p |JobNo.: S - 4¢__L
Sample Lc'>cati'on: Jatd  #a. | Exo-tHvusE  ouTiET
Sample Type: M2 Y Mol - mednls
Sample Recovery Person: M. Mg
Container | Description Volume, ml| Sealed/Level Marked
>Front» Half - B - B
1 Filter No.s) " \(,4 8 ) —
2 Acetone Rinse 2 "
3 Nitric Rinse F43  —
Back Half )
4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter #4/ -~
5A___|Nitric Rinse - Impinger No. 4 A =
5B KMNO4/H20 Rinse - Impingers 5 & 6 55 ~
5C HCI Rinse - Impingers 5 & 6 HC —
Moisture Data . ‘
Impinger Contents Initial Weight, grams
No. Volume, ml Initial Final Net
| AT o | 3429 | Qw3 [57 7
R AL ATrAL oY \w | 0183 | WBL | 3p.3
3 u w | 3+ ]| (A )
q AT 0| K89 | Skes | /. &
C Ao )elbe) | (833 (S3F| D
b N o | (9 | (6. | D,L
* 5 i gl - Qa.e | 8724 | 27.0
Total 121.9

Comments:




FIELD DATA SHEET

Plant: __ 2Pt Lima Sample Type: M- 27 Operator: /57 Nozzle ID: , 2 5¢> Thermocouple #: KT}
Sampling Location _Puylase Ot o ¥ Phar._ 20 30 Ps___ .~ <5 Assumed Bws: s 5 Filter #: 301 (0 24/
Run Number: m-24-,5-0 Date: ,p-23%-7( co2:.  {{ 02: 1z MeterBox #: _ (3 Y:, 78S AH@: /. st
Pretest Leak Rate: , o 3 ctm@ /% in. Hg. Probe. Length/Type: 4 (/x5 Pitot #: K/j’ Post-Test Leak Rate: 0.Qu | ctm @ (0 in. Hg.
Pretest Leak Check: Pitot: 5/ Orsat: _U_/} Stack Diameter: 72.25 As: o Post-Test Leak Check: Pitot: Orsat: vt
Traverse {Sampling | Clock Time " Gas Meter Velocity | Orifice Pressurs Ditterental Stack | Temperature impinger [ Dry Gas Meter Temp. | Pump
Point | Time (24-hour Reading Head (Ap) (&h in "QO temp I °F Temp. Inlet Outiet | Vacuum
Number| (min) | clock) (vm) 13 inH20 ' Desired (1) | Probe | Fitter % | amin®A | (Tm out®A | Gin. Hg)
_ol o | hay [ gnass YIoirT 07 // // SN, //// Al
[z {3y | %207 | ,72 (2 | 1.8 | a1y | £56 ]| 250 | o | ¢2 3
1 4 | yxs | g30! L IO [ A i | zeo | 253 | 4R | T2 Cu ~/
b | 3 | sy [ 926, ¢ . Gl I 5 /5 |45 | 257 | 253 H4 | 17 | &6 2z
4 45 1269 | 7.9 58 |4 /& | His | 253 | 289 | g0 | 0 69 | z
g 2 | §55. 2% ,S2 | L L. | 295 23/ 299 | so ! uy. z
r 2 |29 95, 2 S VR - g {HIG | 267 § 2496 L reo f TS L3 13D
L ¢ {30 | F750 L7518 /8 | A | =288 | 254 | 52 | 74 ] 75 | 3
3| 96 |23 | 984, 5 e N L7 4 | 255 |z | g | 56 | 7 S .
W) ‘o8 325 | £935 N3 A Ls | 4w | 235 | sso | so | Sy | 99 | 4~
¥ For fur - - i . - -

s | 5] 120 | 1231 [ Boze1g0 | Jse” [Tt | JH A Jase |2 5 190 5O TS
s & - A w3 15 27 N 98 % A
° | {122 | 5219 {4, (, a9 1.9 1.9 |41t | 255 | 255 |2 ¥ 1718 4

V| el | s | 3| 0 119 (d | 59 | 258 | 25|52 | &5 |75 14
Y 150 s 12380 | 064 | L@/g| (88 | 415 | 243 | t5tlsz { FS | 18 |4y
Al 149 |60 | 142 .5 Gy |16 | LG A | zse | 253 | 39 j_g_m_i
S 40 | 185 | 950, 50 Sl )y | 1.2 | qre | 25 | Zsq |52 | 2 g4 | 2
B “« 10 B , aipH A 43T 62,2
liaz pied> | 9.2 #1517 19 V(2850 lzso Jeo | 5m | ¥s |
Y204 155 | 911, 3 0.0 | 4,7 /1 48 |2z55 | 250 |54 |75 |ge |4
> [ 21 1700 | 95/.4/, 62 2, (o .G | AT | 256 | 238 | 5. | 90 4 |4
9172% |qif [ 210.H. oz | J 4 |19 g0 | 2sc| 252127190 | 36 |3
Wl 51240 [y | 194,014 A4S L | 1L | Ho] | es? | 253 |G | 25 | 26 | =
@6"1 - B
svem=_ (§¢C.4ET VBe- 14T ar-_ 1,58 w-_ A D 1—;,=—%
8‘13(/[{ s541°K




MULTI-METALS SAMPLE RECOVERY DATA nem L7-/5-0

ACIRC BIVIRONMENTAL SERVICES, NC.

Plant: /]l% ) (,( e (; Run No.: (74 &~ ©
Date: (0/74 ay | sample Box No.: hZ7-1< ¢ |Job No.: Q’% (
Sample Location' //\U (4(0\ MG}]&,S—_ /%w

Sample Type: IMLT Hn 24
Sample Recovery Person: [ y CLL

Container | Description Volume, ml| Sealed/Level Marked
Front Half | ‘
1 Filter No.(s) 301 (24 =y, “
2 Acetone Rinse AL T
3 Nitric Rinse t#3z
Back Half |
4 Nitric Rinse - Imp. 1,2,3, + Back 1/2 Filter 7L, -
5A Nitric Rinse - Impinger No. 4 /-), —
5B KMNO4/H20 Rinse - Impingers 5 & 6 ,U -
5C HCI Rinse - Impingers 5 & 6 S —

Moisture Data

Weight, grams

Impinger Contents Initial
No. Volume, mi Initial Final Net

7 o| 48| 212FH (7

LZ.38

(=, Hhb, [0, 4O, w| (M| Q6] 295
" w| 60| (32 < 2

/. Y

3

0 SYKAIEYAN )

[

1

g 4
d A 7
< AL fsf 1S, 14 | (440 !

; : L EEe)
q_

) w | (M4 7.
g Sce . . 666 g%r | 719 7

7720

Comments:




Appendix B.1.3
Raw Field Data

Kiln No. 1 - Total Hydrocarbons
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- CEM DATA REDUCT!ON - BAG ANALYSIS OR STEADY READINGS

Plant:  APG Lime  Coge. Parameter: SOz, CO,, Oa, NOx*(THC) CO
Location: p vrieT  of  (Opabouse Operator: P, SeuelL
Date:  10- 249 -9 Project #: __ S4 01, 003
Pollutant, ppm/% = — 12 Di‘r’fim ) B Eii’:’éog))
R;n 1(_'2?6}:3 A\gg;?te Concentration Comments
, Division PE™ et
1140 - 12100 1.9 (.4 Kun No. 4
~12:20 2.0 1.5
=12:40 2.0 1.5
1200 2.0 1.5
~13:20 2.0 1.5
~1%: 40 2.0 1.5
14:00 - (420 2.0 ~|-5
~1440 . & 1.3
-15: 00 1.3 0.9
15120 [.7 .2
~15:40 1,7 .2
1’20 ~11b:40 (.3 0.8
-17.00 .5 |.O
-l1'20 .7 1.2
-17:40 .5 1.0

* For NOy Indicate whether NO, NO + NO, , or NO, for specific interval.

** Indicate whether time interval is from beginning of first time to beginning
of second time or to end of second time (circle one, or describe alternats).

Calculated By: ¢Z ZZ ;;,; p 2
Checked By:

Date:
Date:

022 —FL




CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS
parameter: SOz, COz, Oz, NOx*, THC)COo

ZES
Plant: ARG, [ ime  (CoRe.
Location: |\ cx 1o Paauoss Operator . Seast
Date:  |p-25-94 Project #: Q40| . 0O
Pollutant, ppm/% = (Chart Di\:;sion -b) icf?o-oo%izq;
Run Time** A\(/:er::ge Concentration Comments
# (24-Hr) Division 0P v
l:40 - 12200 2.7 2.3 Kua Ne. 1
-~ 12:20 2.9 2.4
- 12:40 2.9 2.4
“13° 00 2.9 2.5
—13:20 3.0 2.b
-131 40 3.0 2.b
4ico0- {420 3.0 2.6
- 440 2.7 2.>
- 1500 2.3 2.0
~15:20 2.b 2.2
—(5:40 2.3 2.0
k20 — 16240 2.2 2.4
- 1100 2.8 2 4
~17:2.0 2.8 2.4
- 17:40 2.5 2 .|
* For NOy Indicate whether NO, NO + NO, , or NO,, for specific interval.

** Indicate whether time interval is from beginning of first time to beginning
of second time or to end of second time (circle one, or describe alternate)

Calculated By: Z/ 7 27/ Date:  p-22-9¢6
Date:

Checked By:




CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS

Plant: pAPe Line  Corp Parameter: $0p, COp, Oz, NOx* CHC) CO
Location: oy-iet  oF Popansuse Oreratorr P Sieqeu
Date: \o- 24 -9L Project #: S40\.003
Pollutant, pprm/% = (Chart Division - b)  _ (CD-1,583)
m ( 0.454\ )
1 e Average !
R;n l PzT-eHr) ' Chart '. Concentration | Comments
l ., Division PPN | 1|
| ‘J7:|o- 17:30 \ 4 7 \ 3.2 | K Noo | |
‘ | \ |
| -11's50 2.9 2.4 | ‘
! ‘ ‘ \ i
| =810 3.3 T ; l
| -i8:30 3.3 ; | 5
-/8:s0l 3.3 |7
—\——%l
— 1410 ‘ 3,5 2.0
—19:30| 3.7 2.2
'\Ci‘.50| 4.0 2.5 ’
{ I I ‘
| |

| | |

| | |

* For NOy Indicate whether NO, NO + NO, , or NO, for specific interval.

** Indicate whether time interval is from beginning c;f first time to beginning
of second time or to end of second time (circle one, or describe alternate).

Calculated By: /ﬁz % 2/“' Z Date: __ /)-24-94
N , . Date:
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== CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS
Plant: APG  Lime  Coge, Parameter: SOz, CO2, Oz, NOx* (THCICO
Location: urier  or DPpancuse Operator £ Seael
Date: 10- 24 -9 Project # 8§40/ 003
Pollutant, ppm/% = —nan Di‘r’:m 0 . icf A IE: ‘83;
Run Time** A\gr::?te Concentration Comments
# (24-Hr) Division i
N0 - 1\. 20 2.5 /.0 Kin Noo 1
- 1140 2.3 0.7
-12:00 2.3 0.7
-12'20 2.2 0. 6
-iv.40| 2.1 0.5
13:00 - 132209 y 0.5
1340 2,2 O.b
“400| 2,3 0.7
“i4.2.0 2 .i 0.9
~\4.40 2.7 .2
1510 ~15t30 | 3,4 /.9
-1550| 4.2 2.7
-1et10] 2.8 2.5
“lb'30 | 32 L7
~16:80 | 3.7 2.2

* For NOy Indicate whether NO, NO + NO, , or NO5 for specific interval.

** Indicate whether time interval is from beginning of first time to beginning
of second time or to end of second time (circle one, or describe alternate).

Calculated By: 2 ’ /T g':;ﬂ L Date:___s0-24-94
Checked By: Date:




CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS

Plant: APG Lime  (orp Parameter: SO3, CO2, O3, NOx*CHO) cO
Locaton: Jyier  vo  Baciouse Operator: A SiegeL
Qate: I0-24-aL Project # S4pl.003%
Pollutant, ppmyes = _(ChatOivison-o) (CD -0.554)
m (1.0063 )
R;n : Tzr:e;;; A\gt::rgte ‘: Concentration 1 Comments
| Oivisien  pom 4
‘l5'-10- 1930 ¢ 2.b } 2.0 | J/{ILIJ A/o. /
__-es0 3.7 - 3. |
___-b-10 3.3 2.7 |
~16°30 2.5 | (.9
| ~lespl 3.0 | 2.4 |
| | |
\l’):;o- 730l 379 N |
~17:50] 3.0 2.4 |
~ig1o0l 2.8 | 2.2 |
| ~18:30 2.2 | L. b | |
| -18's0 2.3 | |1 ‘ 1
| - 2.4 e |
14300 2.5 K |
9501 2.9 2.3

|
|
|

* For NOy indicate whether NO, NO + NO,, or NO, for specific interval.

** Indicate whether time interval is from beginning of first time to beginning
of second time or to end of second time (circie one, or describe aiternats).

Calculated By: /Z/’f' %«& Date: 22 -24-94
l ] , Date: .
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B35S GEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS

Plant: APG | e (Cege Parameter: SOz, COz, Oa, NOX*'@ co
Location: o - Operator:___f) Sjezel
Date: Ib-24 -9b Project #:  §4p/. 003
Pollutant, ppm/% = —nar Di‘r’:m“ ) I EiD q‘; ':';6))
Aun Time®* A\gfzgge Concentration Comments
* (24-Hr) Division 2P 4
po = 11820 2.0 1.8 Kin No. |
— 1140 1.7 1.5
- 11200 1.7 1.5
-12120 .4 .2
- 12340 1.3 . |
1300 ~ 1320 1.3 1. |
~ 13140 Lk .4
- 400 .6 1.4
~14120 |7 .5
—14:40 .9 .72

* For NOy Indicate whether NO, NO + NO, . or NO,, for specific interval.

** Indicate whether time interval is from beginning of first time to beginning
of second time or to end of second time (circle one, or describe alternate).

Calculated By: _4/.,271/._ ;;7‘ L Date:
Checked By: Date:

so-24- DL




CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS
HC, )CO

Corp. Parameter: SOp, COp, Op, NOx*,
‘ L Seqer

Plant: _APZ | ime
Location: pusrier  oe Baciouse  Operator:
Project #:  S4D/. 003
(CD-1.079)

Date: _ |p-2%-9b
(Chart Division-b)
m (6.404b )

(0w

D
el § =]
DDD

Pollutant, ppm/% =
Comments

. Average
R;n T|2r2.e|_'l': Chart Concentration
( ) Division PP™M .}
(0:45 - //:08 3.8 2.8
~)/25 4.5 3.5

KILN NO s 1

//:40 -i2t00 4.4 3.4
-/2:20 4.4 2.4

-12:40 .
~13'00 4.5 3.5
—[3:20 2.5

1400 - 14:2.0
- 14:40

— 1500

- 1520
—15-40
“16: 00

* For NOy Indicate whether NO, NO + NO, , or NO,, for specific interval.
X 2 2

** Indicate whether time interval is from beginning of first time to beginning
of second time or to end of second time (circle one, or describe alternate)

Calculated By: Cﬁ 27’ . g";,é Date; __p-23-94
Date:

Checked By:
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== CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS

Plant AP¢  Lime  (osp. Parameter: SOz, CO2, O2, NOX™, THC)CO

Location: [yieT  To  (CordousE Operator: 0 Sieeec
Project #:  S401. OO

Date:

1D-2>-4b
ision - b (CD-0.35b)
Pollutant, ppm/% = (Chart Division - ) (6.9574 )
. Average
Run Time** Chargt Concentration Comments
# (24-Hr) Division PP™ ot
0:48 -ns | 3.0 2.8 K Noo i
-{li25 3.7 2.5
//'40 ~ [2'00 3.3 3.b
12120 3. b 2.4
-121 40 3.7 3.5
1300 3 5 2.5
-13.2.0 2.7 2.5
(4ico - 14:20 2.5 3.3
-14:40 2.0 .7
— 1509 I : 7 l ! 4’
- 15:20 1.8 )
-15:40 (\ A'L l . \
~\L 00 3,0 2.7

* For NOy Indicate whether NO, NO + NO, , or NO, for specific interval.

** Indicate whether time interval is from beginning of first time to beginning
of second time or to end of second time (circle one, or describe alternate).

Calculated By:
Checked By:

A Y7

Date:

O~ 23~-96

Date:
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Appendix B.1.4
Raw Field Data

Kiln No.1 Visible Emissions
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Congratulations,
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