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1.0 EXECUTIVE SUMMARY

Nova Environmental Services, Inc. (Nova) was contracted by Thorson, Inc. to perform
particulate and opacity emission testing on the Baghouse Stacks at their portable asphalt
facilities located in Marcoux and Warroad, Minnesota. The series of tests was performed on
August 19 and 20, 1993, respectively. The particulate results are summarized in the

following table; results of fuel and aggregate analysis are found in Appendix B.

PARAMETER RUN 1 RUN 2 RUN 3 AVERAGE
Baghouse Stack, Marcoux, Minnesota 535 L
Test Date 8/19/93 8/19/93 8/19/93
Test Time 1040-1214 1315-1421 1500-1638
Volumetric Flow Rate
ACFM 71,180 70,425 71,949 71,185
DSCFM 36,829 36,537 37,160 36.842
Particulate Concentration ‘
gr/act 0.026 0.023 0.019 0.022
gr/dscf 0.049 0.043 0.038 0.043
Particulate Mass Rate
lb/hr 15.541 13.588 11.964 13.698
Opacity |
Hourly Average (%) . 6.46
High 6-Minute Average (%) © o 10.00
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PARAMETER RUN 1 RUN 2 ! RUN 3 AVERAGE
Baghouse Stack, Warroad, Minnesota 4749, NET- -
r?‘:ast Date 8/20/93 8/20/93 8/20/93
Test Time 750-859 925-1203 1230-1410
Volumetric Flow Rate
ACFM 71,029 75,481 69,177 71,896
DSCFM 45,247 47,220 44 489 45,652
Particulate Concentration -
- gr/acf 0.0145 0.0813 - 0.0575 0.0511
gr/dscf 0.0227 0.1300 0.08%4 0.0807
I Particulate Mass Rate
Ib/hr 8.789 52.548 34.039 31.792
Opacity
Hourly Average (%) 32.56
High 6-Minute Average (%) 50.63
Opacity

Generator (%) 0.00
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2.0 INTRODUCTION

Nova personnel conducted particulate and opacity emission compliance testing on the
Baghouse Stacks at the Thorson, Inc. mobile asphalt facilities located in Marcoux and
Warroad, Minnesota. On-site testing was conducted by Timothy Nelson and Dwayne Smith.
Testing was witnessed by Mr. John Leseman of Thorson, Inc. The testing consisted of three
independent one-hour sampling for particulate and opacity at each site with concurrent
integrated gas sampling for Orsat analysis. Opacity observations were also recorded on the

Generator Stack at the Warroad site.

The objectives of this project were to quantify particulate emissions and compare them to

limits set by MPCA permit and Minnesota Rules.

Results are summarized in the next section followed by descriptions of the test methods used
and a description of the process being tested. All supporting data are included in the

Appendices.
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3.0 RESULTS

Results of gas composition and moisture analysis are found in Table 1 and 4. Results of
particulate determinations are found in Tables 2 and 5. The particulate emission rate
averaged 13.698 Ib/hr at an average concentration of 0.043 gr/dscf at Marcoux while the
particulate emission rate averaged 31.792 lb/hr at an average concentration of 0.081 gr/dscf

at Warroad.

Opacity observations were recorded every 15 seconds for a one-hour time period at each site,

including the generator stack at Warroad. These results are shown in Tables 3, 6 and 7.

Initial testing at the Warroad plant was postponed from August 18 to August 20 because of
mechanical problems and minor delays during actual testing at each site, but no other
problems were encountered during the sampling or analysis of emission samples. After
complete review of the test results, we consider the information reported to be an accurate

representation of the conditions at the time of testing.
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4.0 TEST PROCEDURES

Testing on each Baghouse Stack was performed from five test ports oriented linearly,
approximately three (3) equivalent duct diameters downstream of the nearest flow disturbance
and approximately 3.5 equivalent duct diameters upstream of the stack outlet. The duct
dimensions were verified on-site and found to be 43"x57". A 25 point traverse was used to
extract representative samples. Each point was sampled for 2.5 minutes for a run duration of

62.5 minutes. Test port location is illustrated in Figure 1.
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PARTICULATE TESTING

Particulate testing was conducted according to EPA Methods 1-5, 40 CFR 60 Appendix A.
Using traverse points determined by EPA Method 1, a preliminary velocity profile was
obtained with respect to velocity traverse, gas temperature, gas pressure, and the estimated
gas moisture content. From this data, sampling nozzles of the appropriate diameter to ensure
isokinetic sampling were selected. Additionally, a check was made to determine whether

cyclonic flow was present.

The particulate sampling train consisted of a temperature controlled glass-lined sampling
ptobe equipped with an S-type pitot tube and Type K thermocouple. The sampling probe
was attached to the sampling module which contained the all-glass in-line filter assembly in a
temperature-controlled oven. The back half of the sampling train consisted of a series c¢f
glass impingers followed by a tared desiccant-packed drying column. The sampling train
was connected to a NuTech control module by means of an umbilical cord. The control
module houses a temperature monitored dry-gas meter, a calibrated orifice, dual inclined oil

manometers, temperature controllers and necessary flow rate control devices.

Particulate samples were collected by isokineticaily extracting a sample gas stream by means
of the sampling probe and passing the stream through the glass-fiber filter, the ice-cooled
impinger assembly, and the packed drying'column which collects all of the moisture
remaining in the stream. The gas was then passed through a leakless sampling pump and a
dry-test gas meter which integrated the sample volume throughout the testing. A calibrated

orifice was connected to the gas meter outlet to facilitate sample flow rate adjustment,

Integrated gas samples were collected concurrently with the particulate samples to determine
gas composition and molecular weight of the flue gas. To accomplish this, gas samples were
collected in Tedlar bags throughout the duration of testing and later analvzed by chemical

absorption using an Orsat gas analyzer.
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Representative particulate sampies were collected by sampling the centroid of equal area
sections of the duct for equal time periods. The sampling rate at each point was adjusted to
maintain isokinetic sampling. .Pre-programmed hand-held computers were used to facilitate

rapid determination of the correct sampling rate.

At the end of each particulate run, the sampling train was disassembled and the sémples were
recovered. The nozzle was acetone rinsed, brushed and rinsed again while the washings
were collected in a labeled container. The probe was similarly cleaned, acetone rinsed and
brushed and its washings were transferred to the same container, The sampling filter was
transferred from the filter holder to its dedicated petri dish. The filter holder was wiped free
of silicone grease, acetone rinsed, brushed and rinsed again and these washings too were
added to the probe wash container. The probe wash coatainer was capped and the liquid
level was marked for transport. The impinger catch was iransferred to a separate container,
capped and the liquid level marked. The impinger catch volume was then determined
gravimetrically to the nearest gram using a triple beam balance. The desiccant-packed drying
column was weighed in the field to the nearest gram and the weight of the absorbed moisture

was determined.

Particulate samples were transported to the laboratory and prepared for analysis. Filters
were desiccated for 24 hours and weighed to a constant weight and the results were recorded
to the nearest 0.1 mg. Probe wash samples were evaporated at ambient temperatures to
dryness in tared evaporating dishes. They were then desiccated for 24 hours and weighed to

a constant weight. Results were reported to the nearest 0.1 mg.
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WET CATCH ANALYSIS - ORGANIC CONDENSIBLES

Organic condensible particulates were collected in the series of ice-cooled glass impingers in
the back half of the Method § train, The first two impingers were prepared with 100 mls of
deionized water each while the third impinger was left dry. After sampling, the volume of

condensate in the impingers was recorded and the contents transferred to a sample container.

This wet catch was analyzed for condensible organic particulate via a chloroform/diethyl
ether extraction. Three (3) 25 ml portions of diethy! ether were used in the 2xtraction which
were then evaporated at room temperature and desiccated to a constant weight. Gravimetric
results were then added to the dry catch results (filter and probe wash explained above) to

calculate the final particulate concentrations.
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VISIBLE EMISSIONS EVALUATION

Visible emissions were evaluated in accordance with EPA Method 9, 40 CFR 60, Appendix
A. After the certified observer was positioned relative to the sun and the source, opacity
observations were recorded every 15 seconds. The observations were made to the nearest
five percent opacity. The average hourly opacity was calculated by dividing the sum of all
observations {expressed as percent) by the total number of observations that were made. The
high six-minute average opacity was determined by locating the highest 24 consecutive

opacity readings and calculating their average opacity.
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5.0 PROCESS DESCRIPTION

The two (2) Thorson, Inc. hot mix asphalt facilities tested were manufactured by Boeing
Construction and Equipment Company and are Model PSI 425. Each is a rotary drum-type
plant and uses petroleum derived used oil for burner fuel.
b G ™
L

Pollution control is facilitated by a "dust eater” baghouse Model P-70-1008 manufactured by

. Custom Welding and Metal Fabrication. Each baghouse has a 12,500 square foot Dupont

Nomax Felt Cloth area and a control efficiency of 96 percent by weight as stated by the

MPCA Air Permit and Manufacturer Guarantee.

For this series of tests, the Marcoux Plant operated at approximately 320 TPH of virgin

aggregate while the Warroad Plant operated at 300 TPH of virgin aggregate.




TABLE 1 1 it

i Thorson, Inc. Nova Environmental Services, Inc.
| Marcoux, Minnesota ‘ ' Project No. M93-742
Baghouse Stack

.

EPA METHOD 3 & 4 — RESULTS OF GAS COMPOSITION & MOISTURE ANALYSES
i TEST NO. 1 RUNL RUN2 RUNJ AVERAGE

DATE OF TEST 19-Aug-93 19-Aug-93 19-Aug-93

GAS COMPOSITION, DRY BASIS (ORSAT), %

CARBON DIOXIDE 5.527 5.60 5.62 5.58
OXYGEN 13.48- 13.35 13.43 13.42
CARBON MONOXIDE NT NT NT NT
NITROGEN 81,00~ 81.05 80.95 81.00

GAS COMPOSITION, WET BASIS (ORSAT), %

CARBON DIOXIDE 3.98 4.02 4,01 4.00
OXYGEN 9.71 9.59 9.57 9.62
CARBON MONOXIDE NT NT NT NT
NITROGEN 58.34 58.23 57.70 58.09
WATER VAPOR 27.97 28.16 28.73 28.29
DRY MOLECULAR WEIGHT 29.42 29.43 29.44 29.43

WET MOLECULAR WEIGHT 26.23 - 26.21 26.15 26.20



TABLE 2

Thorson, Ine. Nova Environmental Services, Inc.
Marcoux, Minnesota Project No. M93-742
Baghouse Stack

EPA METHOD 5 - DETERMINATION OF PARTICULATE EMIS§IQ NS FROM STATIONARY SOURCES
TEST NO. 1 RUN 1 RUN2 RUN 3 AVERAGE
DATE OF RUN . 19-Aug-93 =~ 19-Aug-93 19-Aug-93

RUN START TIME 1040 1315 1500

RUN END TIME 1214 1421 1638

STACK STATIC PRESSURE (in. H2O) -1.15~ -1,15 ~1.15 -1.15
CROSS SECTIONAL AREA (sq. ft.) 17.021v 17.021 17.021 17.021
PITOT TUBE COEFFICIENT 0.840— 0.840 0.840 0,840
SAMPLE GAS MOISTURE ANALYSES

IMPINGERS (g) 335 335 335 335
DESSICCANT (g) 287 21 32 27
TOTAL MOISTURE COLLECTED (g) 363 356 367 362
SAMPLE GAS MUISTURE CONTENT (%) 27.97 28.16 28.73 28.29
PARTICULATE DATA

FILTER PARTICULATE (g) 0.0092~7 0.0067 0.0047 0.0069
PROBE WASH PARTICULATE (g) 0.0219~ 0.0181 0.0178 0.0193
CONDENSIBLE PARTICULATE (g) 0.1095. 0.0956 0.0820 0.0957
TOTAL PARTICULATE COLLECTED (g} 0. 1406 0.1204 0.1045 0.1218
DRY GAS METER COEFFICIENT 0.9982 " 0.9982 0.9982 0.9982
BAROMETRIC PRESSURE (in. Hg) 29,88 29.88 29.38 29.88
AVG. ORIFICE PRESS. DROP (in. H20) 1.75¢ 1.69 1.1 1.71
AVG. GAS METER TEMP. (degrees F) 83.8. 98.9 102.3 94.99
VOLUME THROUGH GAS METER

AT METER CONDITIONS (cf) 45317 45.25 45.64 45.40
STANDARD CONDITIONS (dscf) 44.02 42.78 42.39 43.23
TOTAL SAMPLING TIME (min.) 62.5 62.5 62.5 ' 62.5
NOZZLE DIAMETER (in.} 0.240 7 0.240 0.240 0.240
AVG. STACK GAS TEMP. (degrees F) 2727 268 266 269
VOLUMETRIC FLOWRATE

AYG, STACK GAS YELOCITY (1t/sec) 69.70 68.96 70.45 69.70
ACTUAL (actm) 71,180 70,425 71,942 71,185
STANDARD (scfm) 51,132 350,859 52,137 51,376
DRY STANDARD (dscfm) 36,829 36,537 37,160 36.842
ISOKINETIC VARIATION (%) 103.68 7 101,55 100.10 101,78
PARTICULATE CONCENTRATION

ACTUAL (gciach 0.026 0.023 0.019 9.022
DRY STANDARD (gr/dscf) 0.039 0.043 2.038 0.043

PARTICLE MASS RATE (ib/hn) 15.541 13.588 11.964 13.698




TABLE 3 1 T

Thorson, Inc. Nova Environmental Services, Inc.
Marcoux, Minnesota _ Project No. M93-742
Baghouse Stack Observer T. Nelson

EPA Method 9 -- Visual Determination of the Opacity of Emissions

Test No. 1 from 1711-1811 on B8/19/93

Seconds 0 15 30 45 Seconds 0 15 30 45

Minutes |1 5 5 5 5 Minutes31 5 5 5 5
2] 10 10 10 5 321 5 5 5 10
31 5 5 5 5 33] b5 10 10 10
4] 5 10 5 5 34| 10 10 10 10
5 & 10 5 5 35 10 10 5 5
6] 5 20 20 5~ 361 10 10 15 15
71 0 5 5 5 371 10 10 10 10
Bl 5 5 5 5 38] 10 10 10 10
9l 5 5 5 5 39y 10 10 10 10
10l 5 5 5 5 401 10 10 10 10
11 5 5 5 5 41 5 5 5 5
12y 5 5 10 5 42! 5 10 5 5
131 10 5 5 5 43 5 5 10 5
141 10 5 10 10 441 b§ 10 10 5
151 10 10 10 5 45 5 5 5 5
16] 10 10 5 10 48| 5 5 5 5
17 5 5 5 5 47 5 5 5 5
18({ 5 10 5 5 48| 5 5 5 5
19 5 5 5 5 48] 5 5 5 5
205 10 5 5 501 5 5 5 5
215 5 5 5 51{ 5 5 5 5
22 5 5 5 5 521 5 5 5 5
23] 10 10 5 5 531 5 5 5 5
24 5 10 5 10 54 5 5 5 5
25 5 10 10 10 55 5 5 5 5
28 10 5 5 5 §68{ &5 5 5 5
27 5 5 10 5 57 5 5 5 5
28/ 5 S 10 5 58| & 5 5 5
29] 5 5 10 5 | s9[ & 5 5 5
30 5 5 5 5 60 5 5 5 5

Average Opacity (%) 6.46 High Six-Minute Opacity (%) 10.00




TABLE 4

Thorson, Inc. Nova Environmental Services, Inc.
" Warroad, Minnesota Project No. M93-742
Baghouse Stack

EPA METHOD 3 & 4 -- RESULTS OF GAS COMPOSITION & MOISTURE ANALYSES

TEST NO. 1 RUN 1 RUN 2 RUN3 AVERAGE

DATE OF TEST 20-Aug-93 20-Aug-93 20-Aug-93

GAS COMPOSITION, DRY BASIS (ORSAT), %

CARBON DIOXIDE 2.90 - 2.72 2.7t 2.78
OXYGEN 17.30 17.68 17.39 17.46
CARBON MONOXIDE NT ) NT NT NT
NITROGEN | 79.80~ 79.60 79.90 79.77

GAS COMPOSITION, WET BASIS (ORSAT}, %

CARBON DIOXIDE 2.52 2.39 2.38 2.43
OXYGEN 15.06 15.50 15.24 15.27
CARBON MONOXIDE _ NT NT NT NT
NITROGEN 69.45 69.80 70.03 69.76
WATER VAPOR ' 12.96 12.31 12.35 12.54
DRY MOLECULAR WEIGHT 29.16 29.14 29.13 29.14

WET MOLECULAR WEIGHT 27.71 21.77 27.75 27.74




TABLE 5§ CONT.

Thorson, Inc. Nova Environmental Services, Inc. ’
Warroad, Minnesota Project No. M93-742
Baghouse Stack :

EPA METHOD 5 - DETERMINATION OF PARTICULATE EMISSIONS FROM STATIONARY SQURCES

TEST NO. 1 RUN1 RUN2 RUN3 AVERAGE
DATE OF RUN 20-Aug-93 .~ 20-Aug-93 20-Aug-93

RUN START TIME : 750 925 1230

RUN END TIME 859 1203 1410

STACK STATIC PRESSURE (in. H20) 0.457 -0.45 0.45 -0.45
CROSS SECTIONAL AREA (sq. ft.) 17.021// 17.021 17.021 17.021
PITOT TUBE COEFFICIENT 0.840 0.840 0.840 0.840
SAMPLE GAS MOISTURE ANALYSES P

IMPINGERS (g) 1327 137 111 127
DESSICCANT (g) 33 25 42 33
TOTAL MOISTURE COLLECTED (g) 165 162 153 160
SAMPLE GAS MOISTURE CONTENT (%) 12.96 12.31 12.36 12.54
PARTICULATE DATA

FILTER PARTICULATE (g) 0.0053 0.0263 0.0107 0.0141
PROBE WASH PARTICULATE (g) 0.0487 0.0731 0.0523 0.0580
*CONDENSIBLE PARTICULATE (g) 0.0000 0.0000 0.0000 0.0000
TOTAL PARTICULATE COLLECTED (g) 0.0540 0.0994 0.0630 0.0721
DRY GAS METER COEFFICIENT 0.9982 " 0.9982 0.9982 0.9982
BAROMETRIC PRESSURE (in. Hg) 29,82 29.82 29.82 29.82
AVG. ORIFICE PRESS. DROP (in. H20) 2.41v 2.80 2.45 2.55
AVG. GAS METER TEMP. (degrees F) 78.8 114.5 111.0 101.41
VOLUME THROUGH GAS METER

AT METER CONDITIONS (cf) 53.22 59.05 - 55.25 55.84
STANDARD CONDITIONS (dscf) 52.18 54.34 51.12 52.55
TOTAL SAMPLING TIME (min.) 62.5v 62.5 62.5 62.5
NOZZLE DIAMETER (in.) 0.240 0.240 0.240 0.240
AVG. STACK GAS TEMP. (degrees F) 258 277 256 264
VOLUMETRIC FLOWRATE

AVG. STACK GAS VELOCITY (ft/sec) 69.55 73.91 67.74 70.40
ACTUAL (acfm) 71,029 75,481 69,177 71,896
STANDARD (scfm) 51,986 53,850 50,761 52,199
DRY STANDARD (dscfm) 45,247 47,220 44,489 45,652
ISOKINETIC VARIATION (%) 100.02 99.82 99.66 99,83
*PARTICULATE CONCENTRATION

ACTUAL (gr/acl) 0.0102 0.0177 0.0122 0.0134
DRY STANDARD (gr/dscf) 0.0160. 0.0282 0.0190 0.0211
*MASS RATE (Ib/hr) 6.188 . 11.412 7.245 8.281

* Emisson and mass rates were calculated WITHOUT including condensible back-half organics.




TABLE S

Thorson, Inc, Nova Environmental Services, Inc.
Warroad, Minnesata Project No. M93-742
Baghouse Stack

EPA METHOD 5 - DETERMINATION OF PARTI ATE EMISSIONS FROM STATIONARY SOURCE

TEST NO. 1 RUN1 RUN2 RUN3 AVERAGE
DATE OF RUN : 20-Aug-93 20-Aug-93 20-Aug-93

RUN START TIME 750 925 1230

RUN END TIME 859 1203 1410

STACK STATIC PRESSURE (in. H20) -0.45 -0.45 -0.45 -0.45
CROSS SECTIONAL AREA (sq. ft.) 17.021 17.021 17.021 17.021
PITOT TUBE COEFFICIENT 0.840 0.840 0.840 0.840
SAMPLE GAS MOISTURE ANALYSES

IMPINGERS (g) ‘ 132 137 111 127
DESSICCANT () 33 25 42 33
TOTAL MOISTURE COLLECTED (g) 165 162 153 160
SAMPLE GAS MOISTURE CONTENT (%) 12.96 12.31 12.36 12.54
PARTICULATE DATA

FILTER PARTICULATE (9) 0.0053 0.0263 0.0107 0.0141
PROBE WASH PARTICULATE (g 0.0487 0.0731 0.0523 0.0580
CONDENSIBLE PARTICULATE () 0.0227 0.3583 0.2330 0.2047
TOTAL PARTICULATE COLLECTED (g) 0.0767 0.4577 0.2960 0.2768
DRY GAS METER COEFFICIENT 0.9982 0.5982 0.9982 0.9982
BAROMETRIC PRESSURE (in. Hy) 29.82 29.82 29.82 29.82
AVG. ORIFICE PRESS. DROP (in. H20) 2.41 2.30 2.45 2.55
AVG. GAS METER TEMP. (degrees F) 78.8 114.5 [11.0 101.41
VOLUME THROUGH GAS METER

AT METER CONDITIONS (cfy - 53.22 59.05 55.25 55.84
STANDARD CONDITIONS (dsct) 52.18 54.34 512 52.55
TOTAL SAMPLING TIME (min.) 62.5 62.5 62.5 . 62.5
NOZZLE DIAMETER (in.) 0.240 0.240 0.240 0.240
AVG. STACK GAS TEMP. (degrees F) 258 277 256 264
VOLUMETRIC FLOWRATE

AVG. STACK GAS VELOCITY (lt/sec) 69.55 73.91 67.74 70.40
ACTUAL (actm) 71,029 75,481 69,177 71,896
STANDARD (sctm) . 51,986 53.850 50,761 52,199
DRY STANDARD tdsctm) 45,247 47,220 44,489 45,652
ISOKINETIC VARIATION (%) 100.02 99.82 99.66 99.83
PARTICULATE CONCENTRATION

ACTUAL {grrach) 0.0145 0.0813 0.0575 0.0511

DRY STANDARD (gridsc) 0.0227 0. 1300 0.0894 0.0807

PARTICLE MASS RATE (ib/hr) 8.789 52.548 34.039 31.792




Thorson, Inc.
Warroad, Minnesota

j' Baghouse Stack

TABLE 6

Nova Environmental Services, Inc.
Project No. MS3-742
Observer - T. Nelson

] EPA Method 9 -- Visual Detertination of the Opacity of Emissions

Test No.

Seconds
Minutes 1

RSN A~ WM

w0

11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30

Average Opacity (%)

from 1505-1605
0 15 30 45
50 60 50 60
50 50 50 55
50 50 50 50
50 50 50 50
50 50 50 50
50 50 45 45
45 40 50 45
50 45 45 45
40 45 40 40
40 40 35 40
35 40 40 35
35 40 40 40
40 40 40 35
35 35 35 40
40 35 35 35
40 35 40 35
5 40 35 40
35 30 30 35
35 30 35 40
40 40 4 35
35 25 35 30
35 35 30 30
30 30 35 30
35 30 35 35
30 35 40 40
40 40 35 35
35 40 30 35
35 35 35 35
35 35 40 40
40 40 40 30
32.56

on  8/20/93

Seconds 0 15 30 45
Minutes31 | 40 35 35 35
32| 356 35 40 40
33| 30 35 30 30
34| 30 25 25 25
35 30 30 25 30
361 30 25 25 25
37| 25 25 30 25
381 25 25 25 25
38| 25 25 30 25
40| 30 30 30 25
41| 25 25 25 25
421 30 25 25 25
43| 30 25 25 25
441 25 25 20 20
45§ 25 25 25 25
45] 25 25 25 25
471 20. 25 20 25
48] 25 25 25 20
49 20 20 20 25
50{ 25 25 20 25
51y 2 25 20 20
52| 20 20 20 25
531 256 25 20 20
54| 25 25 20 24
55| 25 25 25 20
561 25 20 20 20
871 20 20 20 25
58| 20 25 20 25
59] 25 25 25 20
60| 20 Z5 25 25

High Six-Minute Opacity (%) ‘50.83 -7



TABLE 7

Thorson, Inc. Nova Environmental Services, inc,
Warroad, Minnesota Project No. M93-742
Generator Stack Observer T. Nelson

EPA Method 9 -- Visual Determination of the Opacity of Emissions

Test No. 1 from 1235-1335 on 8/20/93
Seconds 0 15 30 45 Seconds 4] 15 30 45
Minutes 1 0 0 0 0 Minutes31 0 0 0 0
' 21 O 0 Q 0 321 0O 0 0 0
al o 0 0 0 33| 0 0 0 0
4] 0 0 0 0 34! 0O 0 0 0
5 0 0 0 0 35{ 0O 0 0 0
6| 0 0 0 0 361 O 0 0 C
71 © 0 0 J Krd Ke 0 G 0
8 0 0 C 0 381 0O 0 0 0
89l 0 Q 0 0 391 0 0 0 0
100 O 0 0 0 40| 0 0 0 0
11 0 0 0 0 41 0 0 0 0
12 0 0 0 0 42 0 O ¢ 0
13 ¢ 0 0 0 43 Q 0 0 0
14| O 0 0 0 44| Q0 0 0 0
15 O 0 0 0 as( 0 0 0 0
16 O 0 0 0 46 0 0 0 0
170 0 0 0 0 471 Q 0 0 0
18] 0 0 0 0 48 0 0 0 0
19! 0 0 0 0 43! 0O 0 0 1)
201 O 0 0 0 50| O 4] 0 0
21 0 0 0 0 51 0 0 0 0
22 0 ) 9] 0 52 0 0 0 Q
231 0 0 0 0 831 0O 0 0 0
241 O 0 0 0 54f O 0 0 0
26 0 0 0 0 55 0 0 0 0
26 0 0 O 0 56 0 C 0 0
2 0 0 0] 0 57 ] 0 0 C
28| O 0 0 0 58] 0O 0 0 0
291 0O 0 0 0 591 O 0 0 0
300 O 0 0 0 66 O 0 #] 0

Average Opacity (%) 0.00 High Six-Minute Opacity (%) 0.00




2
I [oagf—— 57 --—-y
170

_ FIVE LINERLY
CRIENTED
I TEST PORTS

| —-X—_--- 0O 0 0O <5'///I

145*

AR FLOV
FROM
BAGHOUSE

——————

THORSON, INC.

FAN
BAGHOUSE STACK

MARCOUX AND WARROAD, MINNESOTA

M1467 /M93—742

Nove®

Environmental Services, ne

8,/19-20/93

142




l Temp. Meas. Tool & S/N:

METHODLFRM\AD\TRN

PA TH 2 D DATA
H Iy
PROJECT NAME _7 4 £SaV /“Mﬁcoux s — 57 "___,'
SOURCE  RAG Hows §E QuTZéT |
TBEST___/ RUN __ / DATE _£-/9-93% /V
| STACKDIA. _#2x52 IN.
| DRYBULB_Z&S °F WETBULB /56 °F 73"
MANOMETER: _#C REG. ___ EXP. ___ ELEC.
BAROMETRIC PRESSURE __ 29. &5 INHg _\L
STATICPRESSURE __ = [. /1§~ IN WC L Om B = Saney = S = g
OPERATORS . D.Q miTH /7 - NELSor/ A B ¢ > &£
PITOT NO. - Cp_.S5%0 SCHEMATIC OF CROSS-SECTION
FLOW INTO PAPER ___ /FLOW OUT OF PAPER M
' FRACTION DISTANCE DISTANCE CYCLONIC
|| TRAYERSE OF FROM STACK FROM END FLOW
POINT NO. DIAMETER WALL (IN.) OF PORT (IN.) (Resultant
Angle)
h: 8 ) In, Time Start: :
/ ¥. 30 £.30 0.2
2z /R 9o /Y. 90 0.8%
! 2 al.sD 23.50 g2.95
. v 30, /0 32,00 | /.10
| s 35, 70 vo.70 || L ébo
B - 1 /.08
2 0. 95 ¥/
3 0.0 |
) 4 | 0.2 o+ /
I 5 o. 9§
oc-/ L2s
| 2 )
3 0. 85
| 7| g 6<
5 O s<
L >~ 1 I /. Ss
I z | /.25
3 ’H is
1 vé 0. %o
5 9. 65
| g -~ | AL = 1,02 /., 70
2 I vA /S5 -+
II 3| /.50
A 7
—_— | ___J




PSYCHROMETRIC NOMOGRAPH WHICH CORRECTS
FOR ABSOLUTE PRESSURE CHANGES
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EPA METHOD 3/4/5 FIELD DATA

PROJECT NAME _THpRSoAl Xv}ﬂ&mfl’ METHOD /-4
SOURCE _DRELACUSE o T LT OATE 8-/9-9 31esT _Z RUN __/

SAMPLE TRAIN LEAK CHECK:
PRETEST: (<.0.02 CFM AT 15 IN. Hg (vac) S PosTTEST: (0.90 CPM AT L6 iN. Hg (vac) &~

PARTICULATE CATCH DATA: ‘
NO.S OF FILTERS USED: / Jo 72 o

CONDENSATE DATA:

WEIGHT (g)

Tem T AL | e DIFFERENCE
IMPINGER NO. 1 535 2oo 335
IMPINGER NO. 2
IMPINGER NO. 3
CONDENSER
DESICCANT /4o 8 1380 28
TOTAL l 363

Dmsém AR 20.9% O (V/V)

INTEGRATED GAS SAMPLING DATA:

BAG PUMP No. _B P -/ Box No. B8 -2 BaG No._

BAG MATERUL: _TZ.DEA L SiZE _Y¥¥e
PRETEST LEAK CHECK: & cc/MIN AT __2€ N Hg

TIME START: _/@Y O (HRS) e eno: LR1Y (gs)
SAMPUNG RATE: Y02 ce/MIN OPERATOR: B2.2:

S/N OF 0, ANALYZER USED TO MONTOR TRAN OuTLeT: — /3 65729
prror No. PTB—= & o S

gar. PrRess. 2288w g 2o 25 =

NoZZLE No. ME/- 8 NOZZLE DA _ 277 .
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& | A4S /78 4o’ 21 BES | sTo | £ - F
L8 | &4 9/ 7| A9 o] 'FES Y <5 /
2& | /6 @F | /se| /8¢ | /s&]| 0/ 1s8E 2T BELE€s5 | Sc4 | 2
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28| S6 | 25| 45| =3 | 592| /7 3694/ Z 58 JZS . 5<E ¥/
/S| 26 ¢ | LA osT| S8 | a/|Z4 A 2o’ 68 LTS | _Se 2
2| /6| 95| A eS| =8¢ BielT| s/ g6 TS5 | ST |2
2| 78 ZF | 84Z| é4 | 73| S [AE/| 277 AT S| e A
22 08 | BZ | /s o3C | /¢ | 5 |ALE | &07 SZ76/5| ST |8 < D
27 ed | Es T esE /3¢ =52 | € [PE 3| 9277 £S5 2T 1]
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EPA METHOD 3/4/5 FIELD DATA

PROJECT NAME WBSN'/*MRC‘MK‘ MEHOD _ /=S
SOURCE RAECHASE T2 E7 DATE S=/f-23 ®sT __# RUN __ 2

SAMPLE TRAN LEAK CHECK:
PREVEST: (£0.02 CFM AT 15 IN. Hg (vac) [SPOSTIEST: (2,00 chM AT L7 IN. Hg (vac) XT

PARTICULATE CATCH DATA:

NO.S OF FILTERS USED: / 20 72/

CONDENSATE DATA:

o WEIGHT (g)
FINAL TARE DIFFERENCE
IMPINGER NO, 1 535 oo 335
IMPINGER NO. 2 .
IMPINGER NO. 3
CONDENSER
DESICOANT 305" | 1R8Y AU
TOTAL 3__{4
[J aMsENT AR 20.9% C (VW)
INTEGRATED GAS SAMPLING DATA:
8 pump No. _EBF—/ gox No. _BB -2 BAG NO.__ &—
BAG MATERWL: _ 7 £. D44 A sze _¥¥e
PRETEST LEAK CHECK: — _ & cc/MIN AT € IN. Hg
TIME START: /35" (HRs) TME END: /Y27 (HRs)
SAMPLING RATE: _Z£2¢ _ ce/MIN OPERATOR: - S pe s 7/

S/N OF 0, ANALYZER USED TO MONITOR TRAN- ouTLen: I €95 39

prroT no. FTE - Y co LB¥e
ar. PRess. 22 B8 N Hg H20 _ A7 =
NOTZLE NO. MeST /-8 NOZZLE DA A Y€ N,
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EPA METHOD 3/4/5 FIELD DATA

PROJECT NanE 7 A0LS C’/‘"/’?AM(')&LX METHOD _ /=S
SoURcE _BACHoUSS ot TLET T pare S.-/9-3est __ L RUN __ 5

SAMPLE TRAIN LEAK CHECK:

PRETEST: (£0.02 CFM AT 15 IN. Hg (voc) o POSTTEST: (©OC crm AT L& IN. Hg (voe) &

PARTICULATE CATCH DATA:

NO.S OF FILTERS USED: / gor722

CONDENSATE DATA:

WEIGHT (g)
[TEM

FINAL TARE DIFFERENCE
IMPINGER NO, 1 £325 >0 32S
IMPINGER NO. 2 5
IMPINGER NO. 3
CONDENSER
DESICCANT I343R (336 32
TOTAL 67

[ JAMBENT AR 20.9% 0, (V/V)

INTEGRATED GAS SAMPUNG DATA:

BAG PUMP NO. _&L gox No. _BE~2 BAG NO._3

BAG MATERWL: _TE.DC AR sze:_ ¥¥€
PRETEST LEAK CHECK: ___ € cc/MIN ATT _<=%° ___IN. Hg

e starr: _/SCO (1rs) TME END: L& P (1Rs)
SAMPUNG RATE: _Z¢ 0 cc/MIN OPERATOR: L2 %t « T4/

S/N OF 0, ANALYZER USED TO MONTOR TRAN OUTLET: /36592
prrot no. _F78 - o 80

BAR. PRess. 288 1y g H2o_R% =
NOZZLE No. AT/ -8 NOZZLE Dia 2Y2 - N
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TANDY PC— 6 STACK TEST PROGRAM

FIELD DATA
PROVECT NANE _THelSod S4Bl TEST NO. L pare _§ 793
SOURCE 5’ ACHowSE ounTes 1~ OPERATOR D. . Smrry

END OF RUN - RUN 135
START OF RUN — RUN 22

AP — RUN 45
tM IN/OUT — RUN 100

v allin BEGINNING AND END RUN INPUT PARAMETERS
RUN 1 RUN 2 RUN 3
vy 0.9982 vo 52028 SY%. 90 $71So
ave = 2-8° NO. OF POINTS o255 25 25
cp = B HC me RS R7 28
on = 2O e SHSE S2)5 438.07
pp = 2288 6-H0 _363 35¢ 367
At = RS RUN TME _62.5 Ay £25"
Mo = S 1—RND/2—RECT 2. 2 2
B'0p = L7 5 DIA (INS) _ — —
ty = —2° L (INS) 3 Y3 2
Py = =lis w(Ns) _S57 57 57
RESULTS




EP THOD 2 LD DATA

1 ]

PROJECT NAME _Tpescy ;\.fﬁrﬂ&.f’rb < P a w A >
SOURCE __ 84440088 . cuZeey” ‘f:
TEST__/ _RUN__/ DATE _§-/8-72
STACKDIA. _¥2 ¥s7 IN. )
DRY BULB_29C °F WETBULB /37 ©F 737 | &
MANOMETER: _¥ REG. ____ EXP. ___ ELEC.
BAROMETRIC PRESSURE __RZ. §C  INHg &
STATIC PRESSURE ~0. Y5 IN WC 7{ E-' = S’ o
OPERATORS __ D .Smyrg S ~ELSo N e £
PITOTNO. PT~ & _  Cp__ S¥YO SCHEMATIC OF CROSS-SECTION
FLOW INTO PAPER __ /FLOW OUT OF PAPER X
FRACTION DISTANCE DISTANCE VELOCITY CYCLONIC
TRAVERSE OF FROM STACK FROM END PRESSURE TEMPERATURE FLOW
POINT NO OF PORT (IN.) {IN W() QOF GAS °P) (Resultant
Angle)
;o
z j2.90 a7 LEs 290 4 # 5
3 RL1.50 26. 00 /75" 290 + &
¥ 3e./0 27 4o /.85 R%e * 8
s 38.70 g2 2o /. 80 290 + F
s -/ /. /5 ALY + 2
2 /. 28 287 + 3
3 /. 5o &7 4+ S
7 /. zs” 290 + &
5 A< 290 5
I / o, 65 29/ + 2
| 2 0. 76 29/ 7 3
3 0, 78 24/ + 3
v 0, %o 292 #5
s J 82 222 + 5
>- ! 0. 57 291 + /
2 FT/58¢. 3 2 4o 29/ + 2
S 0 acem = 0. 55 287 + 3
Y Ivscgm = 2. 55 287 + 3
5 me = A% 0. 55 237 - 2
¢- | o> | 15 % | $:0.98 g5 3 259 + 7
2 rs | 290 °F + 2
3 + 2
R U [ S J;_' l
| Temp. Meas, Tool & S/N: -

METHOD2. FRMADTRN
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EPA METHOD 3/4/5 FIELD DATA

PROVECT NAME _/HoKs ‘%-*f/b-\hf&'ﬁb MeHoD _ [ TS
source _BAbibuSE  ouTes T oatE §-20Y3tesT _ /RN _ L

SAMPLE TRAIN LEAK CHECK:
PRETEST: (£0.02 CPM AT 15 IN. Hg (vac) S5 Posties: (.29 cem a1 L2 . Hg (vac) B

PARTICULATE CATCH DATA:

NO.S OF FILTERS USED: / 00 27X3
CONDENSATE DATA:
WEIGHT (g)
TEM
FINAL TARE DIFFERENCE
IMPINGER NO. 1 3322 20 132
IMPINGER NO. 2
IMPINGER NO. 3
CONDENSER
DESICCANT 13727 k144 23
TOTAL /68
[J AMBENT AR 20.9% O3 (V/V)
INTEGRATED GAS SAMPLING DATA:
8ac punp no. _BP-/_ sox no. BE - / 8AG No.__7
BAG MATERAL: _ L. DLAR size: _Z5¢
PRETEST LEAK CHECK: __ 22 cc/MIN AT “2<€ N Hg
TME START: _© 7.5 & (1Rs) TIME END: 285 2 (HRs)
SANPUING RATE: _¥22 _ cc/MIN OPERATOR: DSt TH

S/N OF O, ANALYZER USED TO MONITOR TRAIN OUTLET: 1365377

prot no. PTE-% co £XO
asR. Press. 2282 v g 2o _( 2— =

NOZZLE No. ¢S /=K NOZZLE DA - R¥2 - .
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EPA METHOD 3/4/5 FIELD DATA

PROJECT NAME THeRS‘aMJﬁPL’M,b METHOD /-5
SOURCE LALffrusSE deT &7 Yt LA -2 2 EsT z RUN __ 2
o

SAMPLE TRAIN LEAK CHECK:

PRETEST: (<0.02 CFM AT 15 IN. Hg (vac) S postrest: (£.82 cou AT _L_ IN. Hg (voc) 5T

PARTICULATE CATCH DATA:

NO.S OF FILTERS USED: / po72Y

CONDENSATE DATA:

o WEIGHT (g)
FINAL TARE DIFFERENCE
IMPINGER NO, 1 2337 % oo /37
IMPINGER NO. 2 ]
IMPINGER NO. 3
CONDENSER
DESICCANT EL-X4 (R7F RS
TOTAL | 162
.
[JavBENT AR 20.8% ©» (V)
INTEGRATED GAS SAMPUNG DATA:
ac punp o, BF- 1 sox no. BB~/ BAG NO.__ & .
BAG MATERIAL: _ 7 £ DZLAK sze_ Y7¢
PRETEST LEAK CHECK: O _co/MIN AT € 1N Hg
TME START: _2 925 (HRs) TIME END: /20 3 (HRS)
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pot no. f7B- Y o 8%
aar. press. . 29.84 N vg H2o 2=
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EPA METHOD 3/4/5 FIELD DATA

PROJECT NAME Tébﬂ.sm'/ A LEAD metHoo _ /=&

SOURCE _[AB Mot SE  o0uTZET DATE §-2¢-92 st/

RUN _ 3

SAMPLE TRAIN LEAK CHECK:

PRETEST: (<0.02 CFM AT 15 IN. Hg (vee) D} POSTTEST: 02 cru a1 /8 IN. Hg (vac) 45T

PARTICULATE CATCH DATA:

NO.S OF FILTERS USED: / Lo 7RSS

CONDENSATE DATA:

o WEIGHT (g)
FINAL TARE DIFFERENCE

IMPINGER NO. 1 3// e 7/

IMPINGER NO. 2

IMPINGER NO. 3

CONDENSER

DESICCANT 1387 ) 35~ 2

TOTAL | /53
[Javeent AR 20.9% 0 (V/V)
INTEGRATED GAS SAMPLING DATA:
8aG pUMP No. _Lf-/ gox No. _BE-/ BAG NO.__—2
BAG MATERAL: __T S DLAR see: Y5k
PRETEST LEAK CHECK: € ce/MIN AT __ =€ IN. Hg

TIME END: LEZC__(HRS)

OPERATOR: _D .S ¢TH

TME START: _ /2 .2 (HRS)
SAMPLING RATE: ¥2€__ cc/MIN
S/N OF 0, ANALYZER USED TO MONTOR TRAN ouTLer: L3452 7

proT no. $T 8- & co L SFO
aar. press. 228 iy pg Hoo /2 =

NOZZLE NO. £8/- NOZZLE Oh 2¥C - .
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TANDY PC— 6 STACK TEST PROGRAM

FIELD DATA
PROJECT NAME _Z A fiser /w&_ezmjo TEST NO. _ / pare 8-22-73
SOURCE gfaé.ﬁﬂ/.{_ff 25T OPERATOR D. S ruf
IRALIZATION BEGINNING AND END RUN INPUT PARAMETERS
RUN 1 RUN 2 RUN 3
vy- 29952 vo 63855 6%/ 2%/.55
Ave = /-89 NO. OF POINTS _ RS~ 225 25
o= 872 me /X /3 12
by = —<27C v 6272 25/./5 506850
Py = 2282 G-H,0 /s /62 /$3
A= RS RUN TME GRS E2.5 &2 5
me = LA 1~RND/2-RECT z 2 2
g0y = L5 DA (INS) — - —
ty = —&5 L (INS) Y3 P vz
Py = . Y5 W (INS) 57 P ==
RESULTS
RUN 1 RUN 2 RUN 3

END OF RUN — RUN 135
START OF RUN — RUN 22

/. 0/33

AP — RUN 45
tu INJOUT — RUN 100
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Visible Emissian Observation Form

I'tis form is designed to be used in conjunction with EPA Method 3, “Visual Determination of the Opacity of Emissions irom Stationary
Sources.” Any deviations. unusual conditions. circumstances, difliculties, eic.. nol dealt with eisewhere on the form should be lully noted
in the section pravided for comments. Following are briel descriptions of the type of information thal needs to be entered on the form: for &

more detailed discussion of each part of the fo

*Source Name - full company nsme. parent company or division
information, if necassary,

;A ddress - street [not mailing) address or physical location
of lacility where VE observation is being made. -

Phone - sell-explanatory.

Source 1D Number - :‘wmber from NEDS, CDS. agency lile. ets.

*Pracess Equipmant, Operating Moda - briefl description of process
equipment finclude 1D no.) and operating rate. % capacity utilization.
andsor mode [e.g.. charging. tappingi.

*Control Equipment, Operating Mods - specify control device type(s)
and % utilization, controf elliciency. -

*Descride Emission Point - stack or emission point location. gcometry, ’
diameter, color; for identification purposes.

*Height Above Ground Level - stack or emission point height, from
files or engineering drawings: o

-

*Height Relative 1o Obsarver « indicate vertical position ¢f observation
pownt relative 1o stack top.

*Distance From Observer - distance to stack £10%: 1o determine, use
rangefinder or map. - . R

*Direction From Ohgarver - ditection 10 stack: usa compass or map;
be accurate to eight points of compass. ' .

“Describe Emissions. - include plume behavior and other physical -
characteristics (e.g., looping, facy, condensing. lumigating, secondary
particle formation, distance plume visible, etc.).

*Emisgion Color - gray, brown, white, red, black, ete.

Plume Type:
Continuous - apacity cycle >6 minutes
Fugitive - no specifically designed outiel
Intermuttent « opacity cycle <& minutes

“*Warer Dropiets Present - datermine by obsarvation or use wet siing
paychromnetlar, water droplet plimes are very white, opaque. and
bellowy in appearance. and usually dissipate rapidly. i

**{l.-Water Droplat Plumae:
Attached . larms prior (a exiing stack
Oatached . lorms alter exiting stack

**Point in the Plume st Which Opacity was Determined - describe
physical location in plurne where readings wera made (8.g., 4 in. abova
stack exit oc 10 it alter dissipation of water plume).

*Describe Background - object piume is read against inciude
atmaspheric conditiang (e.g.. hazy).

*Bachkground Color - biue, white, new leal green, etc.

"Requwed by Auference Mathod 9; ather Hems
suggesiad
“*Requwed by Mathod 3 only when pancular
(actor couid aftect the readung i

rm, refer 10 the “User's Guide (o the Visible Emission Cbservation Form.™

*Sky Conditions - indicate cloud cover by percentage or by
descriptionfclear, scattered, broken, avercast, and color of clovdst

“Windspaed - use Beauiort wind scale or hand-held anomometer:
be accuraie to £5 mph.

*Wind Diraction - direction wind is from; use compass: be
accuraie lo aight points, -

*Ambient Temperature - in °F or °C., i -
**Wet Buib Tamperaturs « the wet bulb temparature lrom the
sling psychrometer. . :

**Relative Humidity - use sling p:y'chromeler: use local U.5.
Weather Bureau only il nearby. : . .

*Saurce Layout Sketch - include wind direction. associated
stacks, roads, and ather landmarks to fully identify location of
emission paint and observer position, B

Draw North Arrow - point line of sight in direction of emission
poind, place compass beside cirele, and draw in arrow paralie!
1o compass naedfe.

Sun Lacation Line - paint line'of sight in direction of emission
point, place pen upright on sun location line, and mark location
of sun when pen’s shadow cresses the observers positign.

**Carmments - factual implications. devistions, altercations,
and/or problems not addressed elsewhere: -~

Acknowledgmaent - signature. title. and date of company olficial
acknowledging recewpr of a copy of VE observation lorm. -

*Qbservation Date - daie observations con&ycmd

*Start Time. Stop Yime - beginning and end times of abservation
period fe.g.. 1635 or 4:35 p.m.}

*Dats Sat - percent opacity to neaarest 5% enter lrorn left 1o right
starting in left column,

*Avarage Opacity lor Highest Period - average of highest 24
consecutive opacily readings. .

Numbaer of Readings Above (Frequancy Count} count of tota!
number of readings a0ove a designated opacity.

‘Range of Opacity Readings:
Mimmum - lowest resding
Maximum - highest raading
‘Qbserver’'s Name - print in lull,
Qbserver’s Signature. Date - 5:19n and date alter performng linsl
calculations,

*Organitation - observer’s employer.

*Cartitiar: Date - narne of "' srnoke school™ certifying observer and
date of most recent certilication, '

Veriliar. Date - signature of person responsible tor verifying
obsarvar's calcuiations and date of verHiCation,
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Visible Emission Qbservation Form

Thus form is designed to be used in conjunction with EPA Method 3. “Visual Determination of the Opacity of Emissions from Stationary

Sources.’

- Any devialions. unusual conditions, crrcumstances, difficulties. etc.. not dealt with elsewhere on the form should be fully noted

in the sactron provided lor comments. Following are briaf descriptions of the type of inf.ormaubn.rha: needs to be entered on the form; for a
more detarled discussion of each part of the form, refer to the “User’s Guide lo the Visidle Emission Observation Form,™

*Source Name . [ulf company name. parent Company or division
nlormation, if necessary.

*Address - sireet (not mailing] address or physical location
of tacility whare VE observation is being made.

Phona - sell-explanatory.

Source /D Number - aumber from NEDS, COS, agency lile; elc.

*Process Equipment, Operating Moade - Ieiel description o!l,grac.ess
equipment {include 1D na.} and aperating rate. 9% capacity utilization,
and/or mode {2.9.. charging, 13pping).

*Control Equipment, Oparating Mode - specily control device typefs)
and % utilization, cantrol elficiency. :

*Describe Emission Paint - stack or emission point location, geomelry. ‘
diarmneter, color; [or identification. purposes.

-

*Meight Above Ground Level - stack or emission point height, from
files or engineering deawings. .

-

*Height Ralative (o Observar - indicate vertical pasition of observation
point refative to stack top.

*Discance Fram Observer - distance 10 stack £10%: 10 determine, use
rangelinder or map. . . .

*Oirection From Cbsarver - diteciion 10 Stack: usea COMPass or map,
be accurate io eight poinis of compass.

“Describe Emissions. - include alurne behavior and other physical -
charactensics fe.q, loopmng, lacy, condensing, fumigaling, secondary
pariicle lormation, disiance plume visible, etc.).

‘Ermisgion Color - gray. brown, white, red, black, etc.

Plume Type:
Continuous - opacity cycla >6 minutas
Fugitive - no specilicaily designed outfel
Intermuntent - opacity cycle <8 minutes

**Watar Droplets Pragent - determine by observation or use wet sling
psycnrangiar. waler dropiet plurnes are very white. opaque. and
dillowy m sppearance. and usually dissipate rapedly. ’

““If.Water Dropiet Plume:
Atrached - lorms prior (g exding stack
Detached - forms after exiting stack

“*Point in the Plumae st Which Opacity was Determined - descride
physical location in piume where readings were made fe.g.. 4in. above
stack exit or 10 1t after dissipation of water plume).

“Describe Background - o0jéct plume 15 read against, include
aimospheric canditions (e.g.. hary).

“Background Color - biue. white, new leal green, afc.

‘Requeed by Reterence Maethod 9; other iters
suggesied
“‘Requwed by Mathod 9 aniv when partcular
Iactor cCousd atlect the resdng |

*Sky Conditions - indicate cloud cover by percentage or by
descriptionclear, scattered, broken, overcast, and color of clouds).

“Windspead . use Beaulort wind scale or hand-held asnomometer:
be sccurate ta £5 mph.

*Wind Direction - direction wind is from; use compass; be

accurate, !0 aight points.

*Ambiont Temperature - in °F ar °C, : .

“*Wet 8ulb Temparature - the wet buib temperature from the
sling psychrometer. '

**Ralative Humidity - use sling psychrometer: use local U.S.
Weather Bureau only il nearby. .

*Source Layout Sketch - include wind direction, associstad
stacks, roads. and other landmarks to fully identify location of
emission point and observer position. *

Oraw North Arrow - paint line of sight in diraction of emission
point, place compass beside circle, and draw in arrow paraiiel
to compass needie.

Sun Lacation Lina - paint line of sight in direction of emission
point, place pen ugpright on sun location hine, and mark location
of sun when pen’s shadow crosses the observers positign,

““Comments - faciual implications. devialions, altercations.
and/or prodlems not addressed eisewhere: -

Acknowledgment - signalure, title, and date of company olficial
acknowledging receipt of 8 copy of VE observation lorm.

*Qbservation Date - date observations conducted

*Start Timae, Stop Tima - 8eginning and end times of odservation
period [e.g., 1635 or 4:35 p.m.),

“Data Seat - percent opacity to nearest 5% enter irom left to right
starting in leit column.

*Average Opacity for Highest Pariad - avarage of highest 24
consecutive opacily readings. .

Numbar of Readings Above (Frequency Count) count of total
nAumber ol r2adings above 3 Jasionated opacity.

‘Range of Qpacity Readings:
Miunimum - lowesl reading
Maximum - highest reading

‘Qbserver’'s Name - print in full.

Observer’s Sigrnature, Date - sign and date after performing linal
caiculations,

*Organization - observer's employer.

*Cartifier: Dats - nama ol “smoke school” certifving observer and
date of most receni cartilication, '

Veritier, Date - signature of persan responsidle lor vearilying
ohservar’'s caicuiations and date of veriication, .




Visible Emission Qbservation Farin

SOURCE NAME OBSERVATJON DATE START TIME STOP TIME _
I Thocion, e _Sze[13 25> i3S
[/_)‘-\f road )L;}‘?o(‘}"' . p~d 0 | 151 30 45 |muy 0 ] 15| 30) 45
r el DO M Ilmi©Clo
cITY Darroed STATE L/ ZiP : lolee|loclD|2lipoip (2le
. d‘_ [ TN
3 S0 oo 332 o
[#rone : SOURCE 10 NUMBER e 21 & =4
s ol o | ¥ 10O 2loo
Pﬁocif\seﬁﬁfm OPE A ffff" MODE s o oo lel® oo »lo
conzg%fﬁgpmsur GPERATING MODE s 10 |olo|els|lolpelolO
0t 7 7\ DD
DESCRIBE EMISSION POINT ! ] Clolol@ 2dKe)
staar MolfL, o sTOP Hvtflec  pge s 0 loiplo|BlOoiCl & 2
HEIGHT Afovs GROUND LEVEL HEIGHTR??{'NE rooass\?ff 3 l~ |Ojo|loe|¥|lOI2 210
starr V3 © srop 1S ' |START srop | ;
10 40
SIS TANCE FROM OBSERVER | DIRECTION FROM OBSERVER Qlele |2 oo Do
START srop START sroe v Pl plolnn] v 1elo olo
DESCRIBE rf_M{SSlONS o ' 2 le (olplo 1#10 oo o
START [T sroe |Mu‘b.c| !
13 43 | & o
EMISSION COLOR PLUME TYPE: CONTINUOUS O CBEsRIIE . < <
STAAr — STOP . |FUGITIVED INTERMITIENTO 14 1m i 1n 12 “ |l oleo
WATER ongzwrs PRESENT. | IF WATER DROPLET PLUME: s | olplolelslolelolo
~no ¥ vESD ATTACHEDD OETACHEDD [T
! 45 o
FOINT N THE PLUME AT WHICH OPACITY WAS DETERMINED s [ Dlolnlo Clo |2
srart 4" Lron onifletsTor 4 Lnom otlet | 17 1€ plo jelv ol |\o &
DESCRIBE EACKGROHND 81 CE B lolololols|lp|lolo e
START _ Dwe. SKEy s7oP Joe v 19 9 o
o
ACKGAOUND COLOR/ SKY CONDIIIONS ™ |l |2 e © :
sraar Blue. srop Biue | sranr_Clewecsror clear| 22 (> | D12 Olsoleo jo|Ol=
WIND SPEED WIND DIRECTION 2 | il Ole| 8 o102
(—.- > -
 s7aRT & I® strop 5 (A sTART LI STOP SV 7 ooz 22 ]elo ol
AMBIENT TEMP WET GUL8 TEMP. | RH.percant _ e
staar & sror FP | Ololplep 8ol o0 -
’ w |Ole|plo |#|eloloio
Saurce Layout Sketch Draw North Arrow 25 b D—- o ) 55 o C) 0 o
® wloZzlolels|oloiele
. 7 57 o
n X @m:‘ssian Point 2 D e 9 D < e e
28 || O o o 58 | — | DO o
% |Olplaolo|#|lecDlO >
Sund> Wind : o 0 |o>|2 Dliplw|CleiD| o
Plume and == Qbservers Positian - - AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
. Stack y ‘ HIGHEST PERIOD % WERE
140 AANGE OF OPACITY READINGS
Sun Locatson Ling | MINIMUM AMAXIMUM
" OBSEAVER'S NAME (PRINT) — of
', 'ﬂv‘y N S
COMMENTS i oq\sy\ﬁ%ﬂrr/ Q TOATE 2 /Z_o / 73
OKGANIZATION R i
, -
- AVE AECEIVED A COPY OF THESE OPACITY QBSERVATIONS CERTIFIED 8Y DATE 7 [
SIGNATURE : ETA L"’ /1/93
TITLE DATE J VERIFIED BY OATE




Visible Emission Qbservation Form

Thes form is designad ta be used in conjunction with EPA Methad 3, “Visual Determination of the Opacity of Emissions fram Stationary
circumstances. difficulties. eic.. not dealf with elsewhare on the form should be fuily nated
ing are brief descnpuons of the type of infarmation that needs (o be entered on the form:for &
form. refer to the “UUser's Guide (o the Visible Emission Qbservation Form.™ !

Sources.” Any deviations. unusudl conditions,
in the section pravided for comments. Follow.

mare detailod discussion ol each part ol the

Source Nama - full company name, parent company or division
wnformation, il necessary.

"Addre:: - streal {not mailing! address or physical location
of facility where VE observation is being made,

Phone - sell-explanatory.

Source 1D Number - number from NEDS, CDS. agency lile; etc.

*Procass Equipment, Operating Mode - briel descnpuon of praces:
equipment finclude 1D no.) and aperumg rate, % capacity utilization.
and/or mode [e.9.. charging, tappingl:

*Control Equipment, Operating Moda - specily con:rol device lypefs)
and % utiliration, control efficiency.,

*Describe Emission Point - stack or ermvission pomt location, geometry,
diameter, color; lfor identitication.purposes.

*Height Above Ground Lavel - stack or emission point height. Iram
files or engineering drawings:

*Height Relative to Observer - indicate vertical pasition of observation
pont relative 1o stack top.

*‘Distance From Obsearver - d:.sunce to stack =1 O‘K\. ta determine, use
rangefinder or map. .

*iraction From Qbsarver . direction 1o siack’ use compate or mag’
be accurate to eight powrnts of compass.

"Describe Emistions.. include plume behavior and other phvsical -
characleristics fe.g. looping, facy. condensing. fumigaling, secondary
particle formation, distance plurme visible, etc.).

*Emission Color - gray, brown, white, red, black, elc.

Pluma Type:
Continuous - apacity cycla >6 minutas
Fugitive - no specilicaily dasigned outlat
Intermittent - opacity cycle <8 minutes

“*Wacer Droplats Present - determing by observation or use wet sling
osychroinelar; waler droplet plumaes are very while. apcquc g
Mlowr n appearsnce. and usually dissipata rapidly. *

“<if.Water Droplet Plume:
Aitached . forms peior 10 exiting stack
Detached . forms alier exiting stack

**Point in the Plume at Which Opacity was Determined - describe
physical location in plume whera resdings were made fe.g.. 4 in. abave
stack exit or 10 It siter dissipation of water glume).

*Describe 8ackground - object piume is raad against, include
#Hmospheric conditions {¢.g.. hazy)

‘Background Color - biue, white, new leal green, etc.

“Regueed by Aeference Mathod 9 cther Hame
suqgesied
*"Requwed by Mathod 3 onty wien partcular
tactor cousd pitect the readung i

*Sky Conditions - indicate cloud cover by percentage or by
descriptionfclear, scattered, broken, overcast, and color of clouds).

*Windspeed - use Beaufort wind scaile or hand-held anomometer:
be accurate o 5 mph.

*Wind Direction - diraction wind is from. use compass; be
accursie, 1o aight points.

*Ambient Temperature - in °F or °C. . .

**Wat SBuib Temperature - the wet bulb lemperllure from tha
sfing psychrometer.

**Realative Humidity - use sling psychrometer; use local U.S.
Weather Bureau only if nearby. .

*Source Layout Sketch - include wind direction, associated
stacks, roads, and other landmarks to fully identily location of
emission pomt and observer pasition, -

Draw North Arcow - point line of sight in direction of emission
paint, place compass beside circle, and draw in arrow paraifet
{0 compass needle. R

Sun Lacation Line - point line-al sight in direction of emission
paint, place pen upright on sun location line. and mark location
of sun when pen’s shadow crosses (ha observers positign.

**Commenis - faciual implications, deviations. altercations.
and/or problems not addrassed elsewhare;

Acknowledgment - 3ignaiurs, title. and date of company official

acknowledging receipt of @ copy ol VE abservation form

*Observation Date - date cdservations conducted

*Start Time, Stop Time - beginning and end times of observation
period fe.g.. 1635 or 4.35 p.m.).

"Date Ser - percant opacity to nearest 5% enter from left to nght
starting n left column,

'Avougo Oplc.-ry for Highest Pariod - average of highest 24
consacidive opacity rudmgs

Number of Rud:hy: Above (Frequency Caunt] caunt of total
number of seadings above 3 designated opacity.

‘Range of Qpacity Readings:
Minimurm - lowest reading
Maximum - highest reading
*Observer’s Name - print int full,
Observer's Signature, Date - 5ign and date aiter performng linal
calculations,

“Organization - observer’s employer,

*Certifier, Date - nama of ““smoke school” certifying obsarver snd
date of mogt receni certrlication.

Verifier, Data - signature of person responsibie foc verifying ;
observer's calcuiations and date of verdication, . ;
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Environmental Services, Inc.

EPA METHOD 5

GRAVIMETRIC ANALYSIS LABORATORY DATA

Plant: 7 AORS ONAAB&M.I: Test No.: / Run No.: /
Source:_ R AGHOUSE ouT LT Analyzed by: Dupyst A, SwmiTH
Job No.: MIT - VL Date: B-272-32 Solveat:
Date Submitted: R-24-93 Transport Leakage: No Yes ml
Filter Blank; Acetoge Blank: Water Blank:
Filter No.:_ 00 72§ 100 ml (Sample) 100 ml {Sample)
Final Wt. =__ 0. Y#93 ¢ Final Wt. = g Finai Wt. = g
Tare Wt. = _ ¢#. Y893 2 Tare Wt. = g Tare Wt. = _2
Wt. Gain = _ 0. 00 e 0 g Wt. Gain = 2/100 ml Wt. Gain = g/100 mi
Blank Correction Calculations:
Filter = (Wt. Gain) = o. deoo g
Acetone = ml x g/100 ml = g
Water = ml /100 ml = 4
Filter: Probe and Front Half Wash:
Filter No._ 60 7R % Voiume Of Solvent: ml
Final Wt.= _0, ¥ 2/ ¢ g Final Wt. = £
Tare Wt. = _ 9, ¥Y8S7 = Tare Wt. = g
Wt. Gam = _Q. 005 2R £ Wt. Gain = g
Less Blank = __ 2. 8000 3 Less Blank = £
Corrected Gain = _0. 0053 ¢ Corrected Gain = z

Impinger Water and Backhalf Wash:
Organic Extraction: Inorganic Water Solubles:
Final Wt. = g Final Wt. = g
**Tare Wt, = g **Tare Wi, = g
Wt, Gain = 4 Wi, Gain = 4
Less Blank = g Less Blank = z
Corrected Gain = 4 Corrected Gain = g
Total Particulate:
Filter....cccvevniinnnnnnns p.0o053 g
Front-Haif Wash....... 2
Extraction............... J'4
Water Solubles.........

Total Particulate...........o....ce. g

Front-Half includes sampling train componeats up 10 and including the filter.
Back-Half is from the filter, up to and including the third impinger.

**Tare weight here is of evaporating dish or beaker.
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Environmental Services, Inc.

EPA METHOD 5
GRAVIMETRIC ANALYSIS LABORATORY DATA

Plant: THa RS O.J'/ WARRSAD Test No.: yd Rua No.: 4

Source: DAGHoLUSSE QAT CLET Analyzed by: DWAYWE A, SmiTH

Job No.: MmI2 - 7292 Date:_ 8~22-93 Solvent;

Date Submitted:___ §-2%~-93 Transport Leakage: No Yes

Filter Blank: Acetone Blank: Water Blank;

Filter No.:__ 00 226 100 ml (Sample) 100 ml (Sample)

Final Wt. =_2,¢Y893 ¢ Final Wt, = 2 Final Wt. =

Tare Wt. = _p, ¥893 ¢ Tare Wt. = £ Tare Wt. = 2
Wt. Gain = _ g, 0000 ¢ Wt. Gain = £/100 ml Wt. Gain = £/100 ml

Blank Correction Calgulations:

Filter = (Wt. Gain) = o, 0000 2 !
Acetone = ml x g/100 ml = z |
Water = ml x /100 ml = £

Filter: Probe and Front Half Wash:

Filter No.__ 02 72Y Volume Of Solvent: mil

Final Wt.= _90, $/89 g Final Wt. = 2

Tare Wt. = _0, Y926 g Tare Wt. = g

Wt. Gain = 2. 026X g Wt. Gain = g

Less Blank = _@. 00 ®0 g Less Blank = 4

Corrected Gain = _0, 0243 ¢ Corrected Gain = g

Impinger Water and Backhalf Wash:

Organic_Extractign: organic Water Solubles:
Final Wt. = g Final Wt. = g
“»Tare Wt, = g *»Tare Wt. = J'4
Wt. Gain = 2 Wt Gain = 2
Less Blank = g Less Blank = g
Correctad Gain = g Corrected Gain = £
Total Particulate:
Filter......ovevveeeneene.. 0.026 2 32
Front-Half Wash....... P
Extraction............... P
Water Soiubles......... 4

Total Particulata..........coeneeee g

Front-Haif includes sampling train components up to and inciuding the filter.
Back-Half is from the filter, up to and including the third impinger.

*>Tare weight here 13 of evaporating dish or beaker.
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EPA METHOD 3§
GRAVIMETRIC ANALYSIS LABORATORY DATA

Plant: __ 7 #efgoN AM.EZGAb Test No.: / Run No.: >

Source:_ BALAHIuSE ouTLET Analyzed by: DAYl A SmirH

Job No.: M3 -2¥ T Date: F-22-93 Solveant:

Date Submitted: B-2v-33 Transport Leakage: No Yes ml

Filter Blank: Acetone Blank: Water Blank:

Filter No.:___ 00 226 100 ml (Sample) 100 ml (Sample)

Final Wt. =_ 2. Y#92 ¢ Final Wt, = g Final Wt. = 2

Tare Wt. = _ @, Y89 2¢ Tare Wt. = g Tare Wt. = 2
. Wt. Gain = _ 9. 00 20O ¢ wt. Gain = £/100 mi Wt. Gain = g/100 mi

Blank Correction Calculations;

Filter = (Wt. Gain) = Q. co00 2
Acetone = _ mlx 2/100 ml = J'4
Water = mi x g/100 ml = g
Filter: Probe and Froat Half Wash;
Filter No._ 00 72RS Volume Of Solvent: ml
Final Wt.= o.SoY2 2 Final Wt. = g
Tare Wt. = _o, Y935 a Tare Wt = _z
Wt, Gain = _0.0/ 07 g Wt. Gain = 4
Less Blank = _ @, 200 ¢ Lesa Blank = 4
Corrected Gain = _9,0/07 2 Corrected Gawn = g

Impinger Water and Backhalf Wash: '
Qrganic Extraction; Ingrganic Water Solubles:
Final Wt. = 4 Final Wt. = 2
**Tare Wt, = g **Tare Wt. = 2
Wt. Gain = P Wt, Gain = 2
Less Blank = g Less Blank = 7
Comrected Gain = 2 Corrected Gain = P
Total Particulate:
Filter .o ieeenvnanennins 0.0/07 £
Front-Half Wash....... g
Extraction............... g
Water Solubles......... 2

Total Particulate.................. g

Front-Half includes sampling train components up to and including the filter.
Back-Haif is from the filter, up to and including the third impinger.

»*Ture weight here is of evaporating dish or beaker.
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Environmental Services, Inc.

EPA METHOD 5
GRAVIMETRIC ANALYSIS LABORATORY DATA

Plant: ZZ’RSW"Z 'gng Coux Test No.; / Run No.; /

Source: BAGHoust OuTLLT™ Analyzed by: Dwavwi A SmiTH

Job No.: M9 - 722 Date: 8-a72-923 Solvent:

Dats Submitted: g-2¢-93 Transport Leakage: No Yes mi
Filter Blank: Acetone Blapk: Water Blank:

Filter No.:_ 0026 100 ml (Sample) 100 mi (Sample)

Final Wt, =_0.¢¥ 893 ¢ Final Wt. = g Final Wt. =

Tare Wt. = _O0-Y8%3 g Tare Wt. = g Tare Wt. = z
Wt. Gain = _Qg. 0000 g Wt. Gain = 2/100 ml Wt. Gain = g/100 ml’

Blank Correction_Calculations:

Filter = (Wt. Gain) = D.0000 g

Acetone = ml x /10 ml = g
Water = ml x 2100 ml = J'4
Filter: Probe and Front Half Wash:
Filter No.__ 00 7R¢ Volume Of Solvent: m!
Final Wt.= _&. ¥? 98 g Final Wt. = 2
Tare Wt, = O. Y906 g Tare Wt. = g
Wt. Gain = _0. 0091 g’ Wt. Gain = g
Less Blank = _ 0. 0000 3 Less Blank = 4
Corrected Gain = _0. 0094 ¢ Corrected Gain = g

Impinger Water and Backhalf Wash:
QOrganic Extraction: Inorganic Water Solubies:
Final Wt. = g Final Wt., = 2
**Tare Wt. = 4 **Tare Wt. = £
Wt. Gain = g Wt, Gain = g
Less Blank = g Less Blank = '3
Corrected Gain = g Corrected Gain = g
Total Particulate:
Filter...coveeneennnnn.. o0.0092 g
Front-Half Wash....... £
EXtraction............... 4
Water Solubles......... g

Towal Particulate.......cc..n...... 2

Front-Half includes sampiing train componeats up to and including the filter,
Back-Half is from the filter, up to and including the third impinger.

**Tare weight here is of evaporating dish or beaker.




Environmental Services, Inc.

EPA METHOD §

GRAVIMETRIC ANALYSIS LABORATORY DATA

Plant; 7-//02504"/‘7526004)( Test No.: / Run No.: 2
Source: BAGHoWSE ouTtsT Analyzed by: Dwarvg A SwerH
Job No.: M3 - 7¥2 Date; &-27-93 Solvent:
Date Submitted: R-2vy-73 Transport Leakage: No Yes ml
Filter Blank: Acetone Blank: Water Blank:
Fiiter No.:_ 067 R A 100 ml (Sample) 100 ml (Sample)
Final Wt. =_0,¥893 & Final Wt. = g Final Wt. = _z
Tare Wt. = 0. Y292 ¢ Tare Wt. = g Tare Wt. = g
Wt, Gain = _ 0.00e0© Wt. Gain = _g/100 ml Wt. Gain = g/100 ml
Blank Correction Calculations:
Filter = (Wt. Gain) = O.0000 g
Acetope = Cmlx g/100 ml = g
Water = mlx /100 ml = 4
Filter: Probe and Front Half Wash:
Filter No._ 0072 Volume O